* -ACKNOWLEDGEMENTS N REREEY S
During the course of this investigation many people

\
made thelr assistance and co- operatlon avalrable to me,

Dr. D U Faber1L National Museun of Natural Sclences (NMNS)

! provided lab fac111t1es anhd space, “Dr. C.T.Shih NMNS,

offered adv1ce regarding 1dentiflcat10n technlqugs and

-

N\
data ana1y51s.. Mr. Richard Pratt Co-ordlnator for Pol-

1ution-Probe Ottawa a551sted on numerous fleld trlps.'
2 \°..

Drs. S. Qadr1 and J Valllancourt of the Unlver51ty of Ot-
BN

tawa offered adv1$e prov1ded encouragement aﬁﬁhrev1ewed

P data. To these people I am grateful., However, had It 35%\
i be\n for the presence of Dri M.D. chkman of the Un1versxty N\
: . - \

of Ottawa thls program would never have been undertaken :

nor completed. It was. he//who provided funds and qupe-

L

ment and who provided advice,’ tlme and energy as needed.u

I am also grateful to Dr. K. Patalas of the Fisherles

D

"2
Research ‘Board or uanada Freshwaner Unit, Wlnnlpeg, for

conflrmlng .some of the Cladocera ldentlflcations to Mr, - ~ y
oy D. W Pettit of the. Natlonal Canltal Comn1351on (Ottawa) for ~ Jf

prov1d1ng maps to Dr.D.Cook, formerly of the NMNS who

nuSiStEd with the 1dent1f1catlon of benthic 1nvertebrates,

L

and £5 Br., J.M. El]lott Freshwater Blologlcal Assoc1at10n,,

West morela d, England who'through correspondenge assisted

in the stati tlcal d951gn and ana1y81s of my data.,

oy



B a - : ‘ ’ |

' o S
N o TABLE OF CONTENTS -
L " S Ao ; o " A
LIST _OF'.TAB.LES;‘-ocot;;-c.o‘c\vloo‘o--o-‘oono:ooc"olo.c.o.i.'_-nuooi K

LIST ‘OF’FIG-URES-onup.li-o-o.lnri,‘-ccoloo'oou-o'_io.gonooo-on-noun'ciii .

"ABSTRACT...;.;,-.-.........c...\:..;1.-.a......r.,.;.;.-..iV“.‘

‘INTRODUCTION..“..'...‘..\..‘..'..-..\..-‘....-‘:...........‘...‘.l.
METHODSJAND MATERIALSQ;oooocc-o{oo{oopoo--oo};-;i.)-waoo-ok
. 1. Sampling-area......q...-.%.Q..-....-......9.5..4

2. Field sampling procedunes...;;......ﬁ..;..,....h

v 2.1 Series A SEALiONSeeseacssossssenconsssnanes?d

2.2 Series B StatioNnS..seeseesccscsosocsoopeossll

' 2;3 Serigs C StationSc-o:-roaia-iooo-ow306i000012

3, . Water analysis and morphometry.......;.....m;..12
ho Lab analYSiSO-.-go6..o-c.o---0{;-thio}loooooocol3
5, - Determinatign of population difference..coeeeevel? s
HABITAT CHARACTERIZATIONc .'....'..-,a.-.-'..--...--.._....;-_‘...18 x
1. :, BaCkwateI‘ bay.oao.'oo.o-co---}oooooo.cl'o.i-01000-0018 "“
2’. Open ba‘y........ll..".ll...:.....‘.'..V.‘.....O....lﬂzl\.‘ %
3. Temporary‘embaymenQOOQOO;oqnp.lol--ooo--oi---0.29 ié:.
( 4. '. Main Channel baSin- L.‘.._‘O‘l.. .‘..I.....OI‘.,...I..BO
-'RESULTS.....Clc_..ll0‘0-..........0.‘0.IO';..“..O.lll..OOOQI'..'IlOOBB
0 1.  Invertebrate composition of SampPleS.esssesesessldd
‘ ' 1.:1 Arthropoda;‘0’...—..‘..........‘....;l......'.'..33,‘
. 1.2'Annelidaon.-c--codanooo;;ooo-q-ooi‘oo-0000936
- { 71.3'Nematoda......g..-a...--]..-.....(...Q.;.,sho

1tl+ Coelenterata,qao;a'oot‘!o.o.lolootcooooonoo.-.-il—o
41.5 Mollu_s_ca....'........';ﬁ.......;'...'....’..hl
1.'6 Tardigrada.‘...........‘.'..........'..--....'..41
1 7 BI‘YOZO_&...’............-.'..‘......-..o‘.‘i-..o..hz
bitat thxa,reppesentation...;............,...42
. 3% Cladoceraé........;....f..-g.o..,..............hh
' ‘ol Bosmina '10ng_iI‘OStI‘iS.-......o‘.---...-‘....11-_14-'

™)
.

pa.
[+U]

2 Daphnia Sppﬁ;..oo-o-ooobooonoooaiooo-gogohs
3_Ceri0daphhia pr-a-iooooooo.oi)!oooc-00-052
L-LEDtOdGra kindtii....,....i...;....;..(..55

5 E-UI‘YCGI‘CUS 'lamellatUS...ﬁ......-....--..-.55
1.6-Alona EEE;.J-.-}-,--p.cooo.ocoig;oo;ooaooss
1.7 Diaphanosoma ggg.....;...................60
.8 Sida_crgstallina......,....,....,..;..t..61

0 Latonopsis,0ccidentalis.....s.,...;g.a..63
l Latona p.arViremiSo;-._-!oo.ooo-o-ooob:.a¢063
2
3

HOlQpEdiqm gibberum.q.........-..,.,....63
lPOlyphemﬁs DEdiCUIuS-.};13¢-o-}%moolo¥ooéh 2

L. N

1%, Graptoleberis. £eSLUdinaria. .sesesdesssheels

15 'Leydiﬁla leYdiEil- S eeseenee .l.“):?' "lf asdae °'§5

16 ScapholEberis_ l’{ing‘iio ctvessssesivrescts 0-06
— T . ‘ .

I

s L

[ C

N

.9 Lﬂona Setifera...'.'_...-._. ._....-_w.....‘.-..62“"4 T

)



L 4

L

3.2
3.3
3.4
3.5

3.
3.
3
3
3
3
3
3
S
C

i ! +

=l

.17 Aloninae-..-ioil'.‘..l............"...éé

OphryoXUS EracilisSeecessecsssescssessss68®

»

ﬂmmlns_ﬂnpooooooooalco-010-300000072
2 Ilmm.mlﬂ._ﬁnp-.-...........--..-.-...7#-

m'l......l.....‘..........l.?h
24 miscellaneous species.....,........a...76
ummary of habitat preﬂprences......u....i,...77
Omparison Wiﬁh Other COJ.lectlonSooo-ooocuoooo79
Abundance and frequency groupingS..ecsescsscsssB2
Habitat differences - quantltatlve............89

h
1.18

1.19 Pleuroxus

.1.20 Disparalona acutirostliSeescscessscecss?0
.1.2

.1.2

le2

.1,

mocooc--qoqo---o.oooooo..ooo 9 :

DISCUSSION OF- HABITAT DIFFERENCES......................94 |
CONCLUSIONS.l..............‘ll'..‘........r....l..-......‘gg-

REFERENCES CITED....OOOOCr.OIQCCDO.l............DOCC‘C.....lOl

’
I
4 ¥
; .
——— "
: -
o .
i<
~ AN
- o’
ﬁ ]
\ 1 .
D Fl
. - f 4&‘
. Yo
ST
} i
-
".‘: s
< Y i .
' '
- - ~ &
~ -
i .
S )
s - . . i
” ’ i
i - — ’
/ . Y 2NN
;



o

LIST OF TABLES

TABLE NO. | . - RGE

1.

2.

, plankton nets.yoffo--‘--Joo.go,ooodo%géoonj-cooot;o

"Rank. order of abundance for Arthropoda orders

Tenfative‘list‘of Chydorus species collected ih
plankton gamples from the Ottawa Riversesessssseneeld

Rank order of abundénce'for the Interﬁeﬁraﬁa
phyla ‘éollected from the Ottawa River using

4y

collected from the Ottawa River using plankton

nets;;........,.........g.H.........-.......{...};.35'

‘Copepoda species.colléCQed in plankton samples

frqgm the Otta‘v\?a River....‘l..-.‘.'..'......‘...'.QQ....Bé

Mean numbers of;invertébrate<taxa'recorded per °
habitat in Ottawa River samples from May - -

Y
' OCtObGI‘ .1972'”:0‘.oooo0-0-qv.--.o\oouooaoooo0-;--¢ooc.ooo:43r

10.,

'lla

12.

. period,

Taxonomic list of the species of Cladocera col-

lected from the Ottawa River during the sampling .
13 May 1972 - ZBIPCtOber 1972...q.-.g,.%...45
Daphnia species from the Qttawa River arrang?d
according to densities observed in plankton . o
Samples....”--....-.;g.,]............;ag......-..a.El

Number, of samples containing Alona éffi%ig,
arranged according to habitat and. month, for _ _
the Ottawa River....f...&m.-.-......,;...;...,...--59

" Number of samples containing Pleuroxus .arranged

according Yo species and habitat for the : “
Ottawa-River’!...oe!oooo@--;o:&;opya;lfooocoo,--ao-ég
Pleuroxus Species collectedffroﬁ the Ottawa
River and relevant ecological comments from
the'literatureooo-oo--ojd-.ﬁ;ooorio--hoioo--o-ogncc?l

. £ . - ‘ Lo ) o
Nunaber of samples containing Simocephalus spp.

arranged accotrding to -habitat and month for the ‘
Ottawa RiYerqb....-u.;....;.@..u..q..-.--..........73

Number sf Saﬁplés contqining Chxdofus SpPP. S %
arranged according to habitat and /month for '

. the Ottawa Riverooof-lictl.,c-o.{koooaqc...J001000075

132

Species of Cladocera collected infrequently )

and in low numbters from the Ottawa Riversssresesees?h
. . o . { . . .' PRI ..

P

[ -;',f




N TR Clddoéégﬁfépeciescollected ffom,fhé Ottawa

River arranged according to their apparent S
--.'_.' hab'itat p.'("ef\erences.....'..;...’....,,.\......._...-.....78 ’
. | 15, .Abundance groups, by»habitat,-for‘Cladocefé,g» | i

céllected fr,om.the 'Otta{ibﬂiver....u‘..-o...--'...-. ¢83 .
b

N 16, .F;eQuéncy groyps, by ha ét,jfof Ciadocera =~ ' =
o " collected from the Ottawa Riveriicececscsscsaveocse8l-
17. Cbmbined abundahce groups and frequency - |
. groups, by habitat, for Cladocera collected o
from:-the _Ottawa River. sessssese ;olo ese o"\oo cssoe sese . 088

18, Results of Mdamn Whitney U testing for sign-
jficant®differences in total Cladocera.present
at different habitats on the same sampling _
: d%y (P=_.05).O:'QOC..‘O.:O..'-;'ll..l..q.........‘.‘-.....go

19, Resultd of Mann Whitney U testing for sign-.
.. ificant differences in Bosmina longirostris
‘present at different habitats on the same '
Samplin’g day (‘klos)..'.....l..l‘....l;.......'......-...91

20. ", Tempotai.data relating to"the maxim “numbers
-, reported for Bosmina longirostrig from the
-'Ottawla River habitat,s...oco--0.’0'0.000.,0-0..-1000000_092
. ‘ . . - . N - . ) )

*




-.r;: {

TR |

| » '/ LIST OF FIGURES s
FIGURE NO. | | L PAGE -
1. Location of the’ study area on the Ottawa

Riverl..'.l....................Q.........‘........‘6 -‘

2. _Stud{ area on the Ottawa River with, inserts. o : ; 
to 1llustrate location of sampling statlons..,.....S :

3. a. Kettle Island Bay morphometry with depth . - .
Ve inxervals of one meter..............ﬂ\(::.....a.zo

b. Distribution of emergent and submersed :
aquatic vegetation in _#Zhe Kettle Island Bay.....20 :

oy ‘Water temperatures (°C) for selected.Ottawa '
. River Stationsc.ooo..ococ.oc.#c000000000000010000023

> 5, Conductiv:.ty measurements (/un.hos) for Select-
. Ed Ottawa River Statlons...........l....'.........25

. 6. a. Lower Duck Island Bay morphometry with .
~ depth intervals of one metereiacecsescscessececese8

b. Distribution of emergent and suhmersed ' C L
* . aquatic vegetation in the Lower Duck ' .‘ s

ISland Bay-eocoooooo..ooo.o'coooooo--o---...:...:28/

7. The seasonal abundance of Cladocera :
... .and Copepoda for the various habitats sam-
pled in the Ottawa River.......--................-38 ,

8. Abundance ‘of Bosmina longirostris for the .
‘ various habitats sampled in the Ottawa River......h7

Temporal abundance\of _gggngg pg;xg;g
‘b and D, ] in the kettle .
ISl&nd Bay habltat.-...................-...-....-.50
: 10. Temporal abundance of ggg;gggphnig spp. /
. s Wi n the Kettle Is-l-and BaY¢..ooo-¢\o-oooo¢/o.000-54

11. Temporal abundance of Leptodora kin t s ' :
in the Kettle Island Ba‘y..... teanesseee co.a.o-o..o57 .

T



i

s
H
\\

+ ABSTRACT S SR

. A six’ month sampllng program was conducted on a segment g ;,.f

e

4 &

of ‘the Ottawa Rlver to examine micro-invertebrates? 'Of eight
s invertebrate phyla represented, Arthropoda were the mpst agun-

‘dant and in partlcula;KCIadocera. The cladocerans collected o
‘included h5 Spe0198~ln 27 genera whlch accounts for approxlmate-
ly 60 percent of the known species for Ontario, - ' ,,'a
Using,sﬁgcies abundance and sﬁ%cles frequency data ‘the Stih
cladoceﬂan communltles of four different habitats w1th1n the
Ottawa Raver were - compare 4 The backwater bay habltat was.

'found to contain malnly pl nktonlc Claddcera whlle all other

habitats examlned contained Yarying comblnatn.ons of bentha.c . ’

and planktonlc Cladocera. = -7'd L &)x\‘ S 79" “_‘ ‘?.

r —_—

, Seasonal abundance within the study area was most ap- - T~

‘parent withln the Kettle Island backwater bay where numpgrs

. Were ohserved to follow the productlon pattern most charact-

'herastlc of lakes. At a!& other 51tes, except the m1d—r1ver°
statlons,"gdadoceran abundance appeared to be influenced by c;f
,*i macrophytic vegetation. : ’ ' - B

, o S 7 . . . ) . ar .
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INTRODUCTION LT '. Low e
. : \) - - .
' In 1971 the National Research Councli -of Canada in

o conJunctlon w1th the\Unlver81ty of Ottawa, esbabllshed a

T

flve year multl—dlsclpllnary program to examine persastent N ,’.

chemighh\dynamlcs within a segment of the Ottawa Rlver, ‘
Food chain uptake was singled out for speclal attentlon,f
, R A
- Prev;ous lnveqtlgators had been concerned prlmarily L .

"with the»chemical assessment of_water quallty in the Ottawa
. Hlver (Thomas, 19523 Piche, l95k, Barren’fe\?si e Sauteur,
1965).~ Mackle's (1972) work deait with the benthlc and at-

q,u_

. tached invertebratés as did’ OweL's survey (1972) No
; systematlc/sfggles’of zooplankton in thls sectlon of the _

~ Ottawa- leéT has ever-been made to the best “of my knowledse.

. Morry et al (1§73) examlned the m;crocrustacea of ‘the
nearby Gatlneau Park lakes. Some of the speclesﬁthey re-* .

o p

corded were also found 1n the OttaWa Rlver._aq
- ' O ?
. e Zooplankton studles on rlvers have, in, the past, been _

‘malnly de31gned around a mld-rlver 8 plxng program. "Such

1nvest1gatlons have been 1nvolved‘w1t examlnlnb the fate o
. -
of plankton dlscharges from .akes or’ reserv01r° (Brook and -

. Woodward 1956; Re1f,\l939) or‘&xamlnlng représenoative ' :

Sltes/along the. dralnage course of a par;;;;;ar rivers - o
(Green, 1962 Holden and Green,31960 Hutchlnson, 19J3r/' .f- )

Brinley and Kat21n, 19h2 Kussat 1969, Prins aqd*ﬁaulsh

7

’;///// 1966 Tan, 1970)» o "' T, 5 . |.f,

Although it is well;feéognlzed that’ many Iake plankton

n

) specles have general hab tat preferences no such data-

A ) 0o

-
.
. [} 1

T8 . w

i - ’ - . . . Y

hY ‘.‘ Y |



(Galbsoff 192#, Eddy, 1932) : Other auth s have reported
t" the oecurrences of potamoplankﬂon 1n SQOW1ngL er.ecosystemsrw
(Rzoska et al, 195! Kofomd 1908). Eg defln d bfiRuttner .
(1963) po?hmoplankton refers to the 'true' st eam plankton -F
1n large rivers, which - fqﬁms 1ts own- comQunity 1ndependent . .‘e&
of- tributarles and floodplaln wa%ers. ST "‘vf{'“u'
ATyplcally creeks carry od%y lake plankton and produce'

g

- mo true plankton of thelr own, (H@dcock 1950 Badcock, 195h, o o0

%eif 1939) Rlvers on the other hand are capable -of main-
talnlng a reprodu01ng zooplenkton popuiatlon (Kofoid, 1908

. Eddy, 1932; Ertl, 1966). Ke oid (1908) qss shown that’ ‘the

_' shallow&? waters of flowing systems were generatlng a supply’P

: of . plankton withirthe systemf? Ertl (1966) examlned zooplank-
ton populatlons Jigbgpkwater bays of the Danube RlVEr where

he found a marked sriggarlty\;p popdlatﬁon compos;tloﬂ\to S _' -

R !

,,

those fpund in nearbyJ?onds. {' _ _
Due to,its geograbhlc d15p031t10n ‘the Nﬁc - Unlver51ty
of OttaWa study area lends 1tsetf to a habltat dnalyses.d
\Wlthln the study ared four different habltats were 1dent1f1edf)n‘
and &1fferences between these habltats weré 1nvest1gat°d._
Th;s study had three bas*c obJectlves. 1) to. rdentlfy I
'the 5pe01es (or baxa) of. mlcro-invertebrates within the | |
Ottawa River study area; 2) to 1ﬁent1fy the varlaelon in den
' 31ty occurringubetween thq{four habltats w1th1n the study

' areae.gnd 3) to quantlfy the tempornl varlatlon occurrmng

4
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v1d1ng data needed for the co-operatlve Unlver51ty of Ottawa
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METHODS AND MATERIALS

1. SAMPLING AREA . )

All. sampling sites were within a 3.2 ki&ometer (2 mlle)
section of the Ottawa River near Ottawa, Ontario, Canada
. {Lat. 45° 25‘N and Long. 75 AZ'W). The sampling area on
" the Ottawa ‘River, is 1ndicated in Figure 1 and.speciflc
site locations are shown in Figure 2, .°
2. FIELD SAMPLING PROCEDURES "

A total of 370 Sampl;; were collected during the period
lj May 1972 - 29 October 1972. The sampllng sitee were

< .
arbitrarlly div:ded into three series, - — -

All samples were taken wlth a Wisconsin style plankton
net. Two nets were used over the course of the'sampllng
period. Net_One wasg msed until 8 July, 1972. While on
loan.it-was.damaged and had to oe repaired. ‘For the re-
‘'mainder of the sampling season the stand-by net,aNetlTwo,
was used. - :{l///o.. |
| Net One had a mouth diameter of 30 centimeters, a
. iAmouth to bucket length of 110 centlmeters, and was of’ 7@#'
hmesh. A Gemware Precision Instrument Company flowmeter '

‘ (Model No. 005WA200) was mounted in the mouth of the net.

Net Two was similar, but larger.‘ It had a mouth dlameter

of 50 centimeters, a mouth to bucket length of 145 cent-’

_metFrs, and was of B;u mesh. Net Two was equipped with

‘a General Oceanics Incorporated flowmeter (Model No.2030). .
Early in the sampling seasc a tube sampler, model-

/
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.d>-' to ‘illustrate location of sampling stations.,.
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Figure 2
Study area on the Ottawa River with inserts
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/,._ '.
led after those of Pennak 7) and wrplegate et al (1968)
a

was developed for use. This samp;er g composed of a

31x foot. fpiece of PVC plastlc pipe w1th 4°3.5 inch 1n31de oo
dianeteg.. A tightly flttlng wooden plug. was mage for one
end. The eampllng-procedure involved lowerlng the tube into
',the water to the desired depth usually several inches from,

t the bottom, placlng the -wooden plug in the upper end .and -
then 11ft1ng the tube_vert;cally.from the water. A fine
-mesh p;ankton;net wae.then placed under the lower end, the ° -
plug redoted “and thé‘/ampie thus filtered. .Althougﬁ this
gear pnoved to have several advantages for sampllng in shal; '
'low weter as outllned by Pennak (1957) the volume of

water flltered was too small to reallze statastlcally algn-

1f1eant quantltles of zooplankton.

‘The sampi}ng procedures used for vertlcal hauls 1n—2"
volved the lowerlng of a plankton net to the bottom, then o
pulllng 1t to the sturface in a vertlcal plane. At the sur—<L’\e,,’
face, the net was rinsed to concentrate the sample in the >

. bueket. The sample was ‘then transferred to a jar and form-
aldehfde was added to‘brfng the'sample to a_final conoentraf

'tlon of ten percent formalln. Before replacing the plank-

‘ton bucket the net was rinsed to ensure that it was as’

clean as possmble before further samples were taken.
f .

2.1 SERIES A STA”IONS 5

Those staticns 1ocated wlthin the Kettle Island
. backwater bay and adjacent to the bay in the main river
'channelhweng/:;cluded in Serles A (Flgure 2 Insert A).



N

three areas. Ared one,includes all st

'5hauls wlth two taken from

: "and flve taken fro

the‘bay-and'station three.

'10._ ? i
. ST . oL
. The statinns}withln_the serieB A froup were from

i ations within the ~

Kettle Island Bay. Statlons 50 1ncluded are’one, thr

'four, and six. Vertical hdul samples were takeén at each

station. Samples two and flve wer
|

urface hor1zonta1
atlon one to statlon three
statlon four to, statlon six. The

four stations were p051t10ned alqng a linear transect

at approximate intervals of 160 meters.d Station one,

deepest in the bay, was equidistant'bétween the source of

Area two included.stations sevén and eight, which

were located in the mouth of the bay out51de the maln

basin of the bay.. Vertical hauls were taken at both
stations.
Area three included stations nine, ten, and eleven,

all within thermain river channel. Station nine was loc-.

‘ated outside the bay, in shallow water, ‘and on, the south

P

E side of Kettle Island. Station ten. was'a mid-river site
~between Kettle Island and the Rockcllffe £ij Base dock. . ."
. Statlon eleven was upstream from the Rocﬁcllffe Alr Base

dock and near shore.' By de31gn, station ten was located

mldway between statlons nine and eleven, Wlth nine and
eleven belng equldlstant from shorek/n opp051ng 31de cl
the main channel. Vertical hauls ‘were taken at all three

statldns. '




Sampling of the series A pattein was initiated

13 May 1972 and contlnued at a regular ten day 1nterval e
where possible, until 19 October 1972. = - = o -

2 SERIES B STATIONS -

. The statlons of series B were those of the Duck
Islands. These statlons werg§d1v1ded into two grdups
- .one group 1n.the Lower Duck Island Bay area and the
other group at the upstream end of Upper Duck Island
(Figure 2 Inserts B and C) Lo o

Staﬂlons Bl through Bh were all located w1th1n the

Lower Duck Island Bay proper. Statlon B5 was located at

| the Junotion of the river channel and Lower%Duck Islandl

Bay, whlle B6 was located in the main river. channel ad-

jacent to the bay (Flgure 2) All statlons were located

i

at .100 meter 1ntervals except station B6 which was ap-
proxlmately 150 meters from station B5. Vertlcal hauls |
'were taken at all statlons while horlzontal hauls were v
;; . taken between statlone Bl and B2, and ‘between B3 and Bh.
| The second group of .stations within the B series

: were_the‘Upper Duck lslapd statlons, Cl and C2. .These
etatione were;located 75 metersiapart and at equal dls-

: tances from shore. In early Spring,’ these statlona ap-
-peared in the-maln river channel but as the aquatlc | ';
vegetation developed they became embayed by macrophytlc
growth, Vert1Cal hauls were taken at both stations cl

end 02 and a horlzontal haul was taken from Cl to C2.
. |
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The B‘Series pattern wa& first sampled l9'June‘1972 ' R A
uand at a ten day interval, ‘continued until 29 October 1972. - |
. LT Loy M '

BSERIESC o o * R
The C Series stations were those in the downstream mouth

area of the Kettle. Island Backwater Bay (Figure 2, Insert D). |
The purpose of this series of sta?i;ns was for examination §QS

“of differences in micro-crustaces ceurring Witﬁ 1ncreased N

: distances from the Kettle Island Bay. | ' ' .‘ \

| The etations, 21 to 28, inclusive, were a combination

'of shallow uster and deep water sites. In all cases, vert-

ical hauls qere taken at the individual Statiéns and surface

hort zontal hauls weré takenf—etween stations.

‘\ As the stations of this habitat were not. from a clearly ‘\

_defined geographic basin a regular sampling program was not

. used for this series. The series was sampled periodically .

through\July, August, and'Septeﬁber.-
Il“

3. WATER ANALYSIS AND MORPHOMETRY
Iemperature ‘and conductivity measurements ‘were taken
- monthly at all stations except those of the C Series.' A s
- YSI (Yellow Springs Instrument Company) Salinity—Conductivitm-
-Temperature meter {Model No. 35) was used. Transparency
ﬁs easured with a 20.3 centimeter (8. 0 0 inch) diameter
'secc disc. Depth soundings were taken with a Fis-Lo-K—ToR
(sonar device) in the Kettle Island Bay. At the bther sites,

a hand_line was used to measure depths. -

)



: procedure 1t had limltat ons. The primary limitation was

sample. To overcone this inconsistency, the sortlng pro-
cedure was moddfied. A sansaﬁple was examined for high ..
| density- sPecies.'ﬂThe sample was then allowed to settle for
at least one hour, the supernatent poured off and the total .
- settled resmdue was then examined for the presence of the .y
rarer species. This modmfled sub-sampllng procedure some-
what 51mil r to that proposed by Allanson and Kerrich (1961)
was felt to give the oest results as it permltted the great-

‘1

est accuracy in estlmatlng low den51ty species. : f

All organisms were sorted to major taxa under a dlssect- g
ing mlcroscope (X20) and.transferrred.to vials contalnlng
five percent formaldehyde. 4 ' |

_ A series of permanent mounts were made on glass macro-.
scope slides durlng the course of the - sample analysis. These

)
acted ue reference specimens for subsequent 1dent1f1catlons.

o B ) Rt L . "l. 3
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'.The procedure used/was modifled from tnat of Owre and Foyo /
.(1967) S ST | R

A drop of polyvinyl lactOphenol was placed on a, pre-»"
cleaned slzde. Usiﬁg a dissecting probe, a small drop of - .
: Turtox CMC S non-res1nous stain-mountant (General Blological
Supply House,-Chlcago) was then transfenred-towtng medium
" and stirred in until a-yer? slight pink was observed. The
slide was then left under a bright iighthfor approximately“;
two minutes'to allow the'bubbles to escape. A single spec- :
.1men was then transferned from the sample to the mountlng ,
.medium, a cover slip added and the slide~put aside for 15

minutes before examlnatlon under a llght mlcroscope. Several

days later when the medlum ‘had hardened,; the cover slip was

-sealed by ringlng the cover slip with clear nail pollsh. -

3

‘The stalnlnéaprocedure gave speclmens an overall red-

-

dish colourathn. -In Cladocera, the eye, ocellus, and dig-- -

.pestl e tract appeared black ) / | -

The pr1nc1ple dlsadvantage of the permanent mount pro-
- cedure was that it dién't allow for manlpulation of the - ‘,fur .

‘ specamen once the animal had been stained and mounted Where";é

:
manipulation ‘was- d331reab1e, a fresh mount stai/}ng proced-

ure: was used! There is also some reason to‘belleve thau

. this type of permanent mouni preparation crystalllzes after ﬂ:}
. five or more years of storage (D;ckman, pers.. ccmmun.).;u
A red@?&lt pen havang a water solubléjdye was used. to

colour a drop of water on a precleaned.sllde. The, Speclmen

_Was~p1aced.into;this medium and left for approximately five - °
: LT : R . )

L



15 . . . .‘.' h ‘
0.

,_____——-mtﬁ’%es. A ‘cover slip was. next addbd ‘and the spe01men ex- - '

amined Wlth thms procedure the aniﬂ?g\could be. easily moved
"1nt6‘any desired position. Colour contrast of the speclmen
was cpntrollgd by elther app}ylng the feltpen to the water '

a second time ( creasing colour) or, by addlng\small amounts

N 3
) of water’ (decre sing colour) e L
©+ The prlnclpie dlsadvantage of thls method was that the

¢

stain was not retalned by the sp901meg and therefore perman-
ent storage of stalned specrmens was not p0331b1e. However,
”oﬁceo?he speclmen was 1dent1f1ed u31ng the fresh-mount staln-

o (ing procedure, a permanent reference mountﬁcould be made show—
ing the desired features using tﬁgégolyvinyl lactophenol

f
it

TR turtox-CMC-S stalnlng procedure. . , o
R Permanent. speclmens have been depos:Lted w:.t.h the
" National Museum~< Natural Sciences, Canad;ap Oceanographlc

' Identhflcatlon Center, reference number 35F.
F

For 1dent1f1catlons, essentlally all names of Cladoceqa .

. ' 5
.vfollowed Brooks (1959) This reference alone was ﬂ%p complet—

*

o . ely satxsfactory anu modlflcatlons were deemed necessary.

o : ' Brooks (1959) ma;ntalnec that there wére two specles of
Bosmina in North Amerlca, Gouldenfand Frey (1963) supported

'* the idea of cr?atlng subgenera. "Deevey and- Deevey (1971) in-

e
‘ j troduced the, European genus, Eub051m1na, into the ;auna of _ o

North Amerlca. Patalas (1972) retalned the old genus of
Brooks(l9b9) I have@tneated all Bosmlna spec1mens as per (:7\
Brooks (1959) since ‘most- researchers are famlllar with this

-nomenclature.'—,

' - " ‘ *a _‘ " v o .
. . w . .
Lo ) . . . .
. . .
. : : \ . . ’, : )
. s , . 1 Lo “y . . . . . .
. - & » / . . . . i - s
o T o . A ' | . : , U
. R . j .
t T : : : v : '
a B B . . : ' B , . B -
N . “ 1 R .



All gpﬂggosgmg specimens were collectiveﬂg referred

to asDianhaneemnam. | ,
Smirnov and Davis, 1973‘haue. recentiy indicated
that the genera Ssaahglﬁhez;g anrd “1mgggphaln§‘are in need of

Raat roviaion.. However, because all of my\specimens ‘of these two’

-

enera fit the deecriptions in Brooks (19591, Brooks' nomen-“
ture has been‘retained. o )
Throughout the analyeis of the aamples twolgenera were
especially. troublesome. All ngiodaghnia specimens appeared;
. to best follow the Brooks (1959) deecription for L. jjmignlata .
. Based on extreme size variations it appeared”that more than

‘oné" species of Cerigdaghnia was repreeented. F0r=th15 reason

[

all Qﬁzindanhnla hﬂve been recorded as ng;gdaphn;3 §pn
. thﬂgzg; SpGClmenB were ‘the sgeond troublesome group;
I have referred to. all thdgzna dpecimens ‘as thggxn§_§;5L
~Alist of thdgzug Speoies tentatively identifréd from my
Ottaga River samples is presented in Table 1. Atteqpts have"'
) beenamade to seek confirmation from specialists but, to date

nothing ‘has materialized from these efforts. e .--/1 .

/' v
| — Table 1 o o “k;
o Tenﬂative liet of Chydorus’ 5pecies collected in. . = 9
zlankton samples from the Ottawa River. (Ident- o .
fications have not been confirmed.) . (:7

N oL ¥ referred to as

_— '_ Bra?jijfs et al. (1972)

b ._. . Y . "_ % . . S N
. . " P : L .
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Severalnsp\bles llsted by Brooks (1959) have been re-
cenbly renaned. Aionella gcutirostrls (Birge) 1879 as llst-
If-ed in Brooks (1959) has been rfallocated to the genus '

Dis Egggg na (Fryer 1921) and igfnow named D. gg_;;;gﬁi:;ﬁ
'.(erge) 1879. Lexd;g;a (Leydlg) 1860, as per
- Brooks (1959) has been ren;Led i:_lgxglg__ (Schoedler) 1863 .
by Brandlova et.al. (1972) |
| 7 Other than the - changes presented abbve all 1dentificatlons
are based on the. deecriptbons and keys of Brooks (1959). In-
dividual specimens ﬁere examlned under a llght-mlcroscopeé”f
: (IOOX to 400X magnlflcatlon) for 1den£1f1cat10n purposes.
. _ o S

5. DETERMINATION OF. POPULATION DIFFERENCE : '

In order-to get some measure of population differences.

'bebneen habitats, bﬁ: sampling program include& days when
| two different hablta s were sampled the same -day. In mea-~
surlng‘differences an1ma1 patchlness a, common phenomenon
(Wiebe and Holland, 1968 Cushlné;¥l962 Cassie, 1957) causes;
a very high varidnce: and must be con51dered. - L
Through repllcate sampling it is poss;olc to reduce the
standard’ error of the mean. Often repllcate sampllng is not - {
practmcal because of the time requlred to anaIyzeJthe samples.
.Non-parametrlc analyses, although 1808 powerful tests, do al-_
Tow for the comparlson of samples when repllcate numbers are
rednced. So as to compare populatlors from dlfferent babltats

"I chose to use the non-parametrlc Mann-Whitney U test.

e
-
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* HABITAT CHARACTERIZATION -
L The samplin gram.was deSigned-to allow oomparison
. ofgsampIea_taﬁg;g;zom different habitats. These included:
‘31. a backw&ter bay kKettle Islahd Bay) _ _ o .
"2, an open bay (Lower Duck Island Bay) - |
3. a temporary/éibaymeh; ‘(Opper Duck Island Bay)

4. the main channel basin. : Lo

Each habitat can be distinguished froE/{;;igggers on the

~basis of its.environmental parameters.
T '

1. BACKWATER BAY __' L 5.

| " The bay 1s located on the south side of Kettle Island,
is approxlmately 0.8 kllometers in length and has a max-

" imum width of 0 2 kilometers. Depth soundlngs showed the

"bay-to be a shallow basin w1th a maximum depth of gix
*meters (Figure 3). The bottom of the bay was . covered with
a layér‘ﬁf décaying plant material and organic tooze'.
Towards thé mouth of. the bay (statlon 6) ‘the sand particle
concentratlon J.ncrjeaserz so that in the bay mouth proper
sand was the major corstltuent of the substrate (approx--
imately 70%).

Aquatic vegetation was restricted to'the. shallower
waters of the bay., ThlS res rlction held for both emergent
and submersed vegetation. Durlng the peak growing season

. a dense growth of both-types of.vegetatlon developed 1n,the

mouth of the bay (Figure 3b).



s

Figure 3

1. Kettle Island Bay morphometry with depth
intervals of one meter. (Data collected

September 1972)

2, Distribution of emergent and submersed
~aquatic vegetation in the Kettle Island
, Bay. (Data. collected 3. August 1972)

‘llEmergent aquatic—vegetation
IlISubmersed aquatic vegetatlon
D Directlon of,flow



"t

¢

”"llll\‘l'hu-u..,“" .
18104324 nll'”””' '”“"”‘ S "" ",’III"
- o 'ﬁ\. .

3 : Pty s
s, N A e e o il LTS 1N

" ! N e iV

LA

- D




o geographlcally defined ‘basin exposed to the wind, unflu—'

21

. ‘ o * : - . - : >-\
On-shore vcge}ation consxsting of trees, shrubs, and .

ground cover: formed an effeotlve wind screen. However,
winds runnlng the length of the bay were observed to cause

' some movement of surface waters. . 'Q.
Temperature profiles for the bay showed that thermal - S
stratiflcation occurred in the bay’through the summer season
f.(Flgure L), Surface tempe tures in the bay were con31stent-‘

ly higher than at any. other site, Whereas surﬁgce conduct1v1ty S
values were 81milar for all 31tes, values from the deeper
. bay waters were hlgher than any other area and, as with.
temperature vertical stratxficatlon occurred (Flgure 5)

Secchi ‘dice readlngs varied betwcen 0. 75 and la25 meters

from June to October,
In summary, the Kettle Island backwater bay was a
sheltered thermally stratified bay hav1ng many oharacter-

isties 31m11ar to organlcally enriched shallow:lakes.

e

2. OPEN BAY ' |
o As a type habltat the Lower Duck Islaud'Bay is a

enced by Sprlng flooding, and subJect to periqdic, DU
regular “flushings" by wlnd driven rlver water"q e
.. The bay is located on the north side -of Lower Duok
Islaﬁd\unere it forms an L-shaped bas1n. The 1nnermost
ba31n reached -a maximum depth of 2 2 meters 1n3the center.
‘.The outer basin: reached a maximum depth of three meters,

with mld basin depths ranging between 2.0 and 2. 5 meters., B

<

. -\*\ -'_" R4



'\ Figure 4 -

Water temperatures (°C) for selected

. Ottawa River stations.
B ' . \
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. Figure 5
Conductivity measurements wos) for |
-selected Ottawa River stations. '

LEGEND

L — June .. L
—-— July : : . ‘
\ : == August
SR S v September

. =~-- QOctobter -
: /

, - v
A g o | o
' NB ~ no conductivity values '_av'ailablé o
' ' for July at stations Bl, B3, .Cl.
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='The two basins were joined by a channel,where depths reached

CI

- water temperatureS'were hlghest in the innermost basmn

2 . ,"1.". o ,:. _ .u:

only 1 2 meters (Flgure 6)

Observatlons of bottom samples showed that there were

- 8light dlfferences between the two bas1ns. Although both .

were' h1gh 1n wood ch1p content ( 20%), the 1nner basin basin

] 1ncluded epproxlmately 30 per cent more. decaying organxc

. \ . .
material. g _ \ A

Through most of the summer, aquatlc vegetation was

dense 1n thls area. Emergent vegetation was concentrated

from the shore inwards. The dlstrlbutlon of the submersed |

vegetatlon, followed a somewhat p@tchy pattern through the

central portions_ of the'bay. Although the aquatic vegeta-
“tion was dense through the summer growing seasqp, the sub-

strate showed’ 11m1ted ev1dence of decomp031ng plant material

(Figure 6).

Unlike the Kettle Island Bay area, the onshore vegeta-

tlon ‘was all low grow1ng plant materlal prov1d1ng mlnlmal

_protectlon from wind. The terrestrlal vege ation was

o\pical of wetlands - sedges, grasses, and. alders. The

" south side of the bay was protected from wmnd by a hedge

~L ‘
of small trees some ten to flfteen meters from the water's

edge. L .' b : s

| 3

During the summer grow1ng season a slight ‘thermal

'depth gradient was. observed for the. innermos+ bay.’ Surface'

3 ?

from June to August.f By mid September, surface water temp- -
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- . Figuwre6 fl

Lower Duck Island Bay morphometry with
depth intervals of one meter..?(Data

. ‘collected September 1972)

Distribution of emergent and submersed
aguatic vegetation in.the Lower Duck
Island Bay. (Data’collecped 1l Augu.?t

',1972) E

Legend

Erﬁergent “aquatic v.eg.eté.tion" .
Sﬁpmersed a ati.c‘ vegetation
~? D Direction § flow - . -

-
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eratures were- the same fon both ba31ns a?d the main channel.

{ [~

The Tiber ontent of> the water 1nsthis area was ‘equiv-

" alent to that 0 the Kettle Ifland Bay ?ccounting/for less

than Tive perc t of-the total suspended materiali’ Due to

restricted depth the presence of aquatic vegetation, and

.‘the easily stirgﬁd—up nature of the substrate, seqphi disc

readings were not reliable for thlS area. In examinlng

the samples and comparing them with those from\Kettle

\iqland the algal celi/gpgcentrations appeared to be. great-

é v ,
1y T duced. N e

3 TEMPCR&RY EMBA'IMEN‘I‘ - e "

Unlike the two prev1ous habitats the Upper Duck Is- }ﬁ

L

land area was characterized by the absence of a defined

.‘: basin. Due to the nature of its boundaries, tﬁé bay exist-

ed only during the. summer and even then, some variation

' occurred 1n the delineation of 1ts boundaries. .

During the summerI a hedge of‘emergent and submersed

..aquatic ‘vegetation developed perpendlcular to ‘the island at .

. its western tip (Figure 2 Insert Cl. 001nciding with this

macrophytic hedge was a sand ridge. Examination of the bot-

tom‘oi the’ embayment shéwed that sand comprised approximately

”'90 percent Qywxolume, of the substrate.

" The em%rgent vegetation was restricted to areas . not. ex=
ceeding one meter in depth. These included the shallower ;
N

areas of the shore and sand ridge. 'The central portion of

.

che bay was two meters in depuh\fmaximum) and the bottom

A 3 ~ .
. o " - . f °
L . , : '

L
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' was covered w1th rooted submerssd vegeta 1on.' The aguatic'o -
o . '
vegetation of the central portion of thls Bay was less

Jdense than that of thd Lawer Duck Island,area .but more

: unifonm in rlbutlon. e _«.

| Like the Lower Duck Island area, the Upper Duek Is-'-
land Bay habitat was exposed to winds from all dlrections.
There was gome protectlon from south wlnds due to-terres— ERERR
trial plant growth but thls was | mlnimal as[0nshore veg- -
etatlon was low and set well back from the water's edge. 3
Observations of floatlng obJects showed that rlver current
did exist in the Bay but was - greatly-reduced compared to
that of Lhe maln channel (5 l) - © -' *'_“& f

T

Temperature data showed that a very Sllght thermal

gradlent existed w1th1n the Bay. This was apparent only .
~ when the macrophytes reached thel maxldum denslty. By |
'K\ mid September the macrophy:es had begun to disappear and
\\thexBay‘yaters did not dlff'r notlceably from those of

/o . L -
the main channel in terms of temperature. ' ;5.3 S
1 . ’ -;'. " / ‘
Conductlvlty,values were cpmparable between Upper - }/
Duck Island and the main “channel. ;'_ A e o o

. o . 3 K /
"As & habitat type the ﬂpnec Duck Island area was'a :

temporary embayment whlch de"eloped durlng the summer'grow—' .

"

ing season but never completely ollm17iteddgater th;ough~

:flow“ ’ /"\' - ,,;:d? N ',l-"' Lo f

4. MAIN CHANNEL BASIN A PR

B The greatest volume of wacer in the study area- was i
H . (e

o, - o @ E .,'»-—on . ! i



T VA | o |
contained within the river's main channel basin as expect-
ed. This habitat was characterized by the presence of a |
“strong persistent current, the absence of any thermal grad— -
.ient in the water column, and,the restricted ‘growth of -
aquatic vegetation. = - RL“E_' | -

. As shown in Figures i andfgl neither a temperature

nor conductivity vertical’ depth gradient existed within
the main channel at the sites examined. This would sug—

gest that a complete mixing of waters occurred throughout
- the summer season. ‘ v }

. Aquatic vegetation was found within the main basin e
but was restricted to a narrow, band adjacent to the shores
termed the littoral zone. All samples in the main channel )
‘'were taken near the center/of the:channel well.away from |
_the littoral zone. S
,- The fiber content in water taken from thd main channel
" was higher than at any of the other stations (approximately
60 percent of the seston biomass) Secchi disc readings
" were consistent throughout the sampling per-od at 1.75
- meters. A small amount of sand appeared to be transported ._

] y thé:river, within the main channel a condition not not- !
‘iced elsewhere. 3 L - '. ' |
" The bottom was variable but primarily composed of
‘sand'and clay. -Decomposing organic material was almost
_ completel&,absent refithe river bottom. o |

Mo

the main channel basin' habitat

Generaliy speaking,
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was ‘characterized by the.compietely mixed natufe Qf'thé‘

water, the presence of a strong, persistent current, and

’ the presence of 'a high fiber content.

L .
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Arthropoda were the most abundan . (Table 2).

33

- RESULTS '

1 INVEB.TEBRATE composmon OF SAMPLES

A total of nine phyla were represented within the~

‘samples {eight of which were invertebrate bhyla) As

f the sampling methods were non—quantitative for. Rotlfera,

>, q‘\'

the samples. Of the seven remai ng invertebrate phyla,

1.1 ARTHROPODA B

A total of 14 arthropod orders were collected
(Table 3), six orders of Crustacea and‘elght 1nsect‘

orders.

/.,.

" na attempt was made at estimating their abundance within:

With the exception of Cnaoborous species (Diptera)

collected from the deepwater central statlons of the—

Kettle Island Bay, insects were taken in low numbers.

T Qhaghg:gng densities reached peak levels durlng mid to

late July W1th recorded densities exceedlng 330 individ-
tals per cublc meter on several different oéca331ons.

The insect orders and thelr rank of abundance by habitat

- are llsted in Table 3.

. Of the five crustacean orders present Cladocera

wereﬁthe most abundant. Copepods were the second most

abundant order, with Cyclopoida al"ays nore abundant
than Calanoida. Amphipoda and - IsoPOda were tne least

abundant orders of Arthropoda.
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Calanoida genera preeent 1n the plankton eamples - T

included _z.ap_mmue w, and Ep_lsghurg. Of these .
Diaptomue was -the most abundant. Cyclofdida genera '

'present included Cyclops, Trogggxglops _and Mesogxclops._ B S
‘ The Copepoda specles list tTable 4) is. probably not. com- | j'

‘plete as the emphasis of the study was on Cladocera.
The seasonal comparison of copepods and cladocerans is

‘shown in Figure 7

'Tatle 4

Copepoda species collected in plankton o
samplee from the Ottawa River, K

- ‘ CALANOIDA

Di mus oregonensis L eborg 1889
~ Diaptomus minutus Lilljeberg 1889
5 ;gp;omus sicilis S.A.Forbes 1882 .
| D;ap&gmgg Teptopus S.A.Forbers 1882 . :
-Eurytemora affinis (P0ppe) 1880 - L
‘Epischura lggustrls S.A Foro?s 1882 o

("“\\_ . GYICLOPOIDA - T . o
B | ‘_. nglgn§ vernalls Flscher 1853 R

hlggﬁplﬂa?yg S.A.Forbes 1882
Mesocvclops edax (S.A. Forbes) 1891

- Ixopocyclops nexeanue.meze&enge K1efer 1938

xs

" . 1.2 ANNELIDA -

All three clasees ‘of Annellda were‘represented wmthln
the samples. Ollgochaeta were common whereas the other
twb classoe Q;;é present in only trace numbers.'

. 1.2.1 SLIGOCHAETA . B

: 01igochaetes were observed to reach greatest dens‘tles,



-
.

o S
Figure 7 L
The seasonal abundance. of Cladocera arid
Copepoda for the various habitats sampled
in the Ottawa River. (Data expressed in
percentages) - .
. LEGEND - .

-Copepbda*

) - —— Cladocera

4 Copepoéa includes both mature and immature
Calanoida and Cyclgpoida
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'Chaetogaster. Other oligochaetes

.. 39
{
in associdsion with aguatic regetation.v'Thoserareas low in

the degree of development of aquatic. veglitation were corres- .

pondlngly low in ollgochaetes. With the Fall reduction in -

aquatic vegetatlon,,the frequency of ollgochaete appearance

- in the main channel sites appeared to undergo.a/sl1ght in-

crease. TheSe two observations suggﬁfted thatfthe species

of 011%ochaeta collected were most probably speC1es which L
lived in close oontact w1th aquatlc.vegetatlon. ‘The ap-
parent increase in m1d river ollgochaete frequency was
thought to be'related to the reductlon of avallable sult-
able-substrate. : . B ’
The érinciple'oligochaetes co%ibcted were txlarlg ‘and
re present in minimal

numbegg but uere not‘ident;fied;ﬁ
l.2.2 POLYCHAETA . <j:’ . '

: Polychaetes were . represented w1th1r the sanmples by a

single SpeCIGS naxunkla_gpgg;gsg Leidy 1858. Although

present in only a few samples (h) it was collected from
i

- four d;fferent sites within the study area.l These sites

included the main channel (station 10), the Rockcliffe
Dock area (station 1l1),.the south 'shore of Kett = Island

(station 9), and the Lower Duck, Island Bay. In all cases,

except for the m1d rlver channel 31te, the polychaetc was

most probably taken from the substrate in the vertical tow.

In the main channel site the fact that contact was not.

made with the substrate, syggests that the organmsm was




being passively dispersed'downsbream br‘tbe current; ‘ _;;7\.. /"
- The distrlbutlon of M, peclggg has been- reviewed by i
| Mackle and‘Qadri-(l97l). These authors have_also commentedn.
ori its Ottawa River distribution. - _ o
1.2.3 HIRUDINEA | |
Only a single leeéh specimen in one sample was collect-.

ed and that from the Lower Duck Island Bay on July 8, 1972..

1.3. NEMATODA & o .
Nematodes were collected from all habitat types.

They were present in both open waper and shallow_water‘

‘samples. Althougb numbers were nerer comparable to those

for Crustacea, some seasonal abundance patterns did appear

to occur. N_matoda numbers appeared to be highest towards

late June and through the summer growlng season, decrea31ng .

in mid September. . o ' : | o .kL_
Except for the lower numbers collected at the Kettle

Island’ Bay 31tes, all habltats appeared to be comparable

1n nemaﬁode numbers with a mean den51ty of 90 1nd1v1duals k\

per cubic meter sampledabelng;common. S - oo )

1.} COETENTERATA
_The princlple coelenterata specles found has been

.tentatively identified as _1;32__;§gggg;;§ Hyman 1931.

‘nghesb concentratlons appeared in ‘the inner sectlons of

the Lower Duck Island Bay: (stations.Bl and B2) where it |

was found throughout the summer growing season. As the



- | o ‘rl"-i"-"“ T
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aquatic vegetation died down, the concentration ef - RN
jL 1;;3335;;_ decreased. Highest numbers occu;red in |
horizontal hauls, where it was fouég to be cons;stently
_represented through late June, July, and Auguet. Verticai .
haul - samples taken the same day in the?same areae often
failed to colleqt specimens. ' . - J\Hfr}
Occasionel epgcimens of H. littoralls were collected

" Kettle Island. Concentrations in these areas were alwaye

1ow and rarely exceeded five 1nd1viduals per cubic meter.

Specimens from mid river -stations were never found in as-

eocietiqﬁiwiqh any form of substrete. B

1 5 MOLLUSCA N .

Other,xhan the occasional. Amnicola, Molluség specimene i
were of the family Sphaerildae. The Lower Duck Island Bay
area and the mouth of" the Kettle Island Bay were the most \\g,'
common sites for Sphaeriidae. Molluscs were eot con31stent-
| ly.collecte@ at-any etationlin the sampling area using
plankton nets. ) B > '

1.6 TARDIGRADA R | \-

‘A1l Tardigrada collected came from the Lower Duck
"Isﬁend Bay site, station Bl antl were collected on a sin-
- gle sampling day, September 28, 1972. Becauee of their
‘small size end colouration when preeerved in five percent

%

formaldehyde, it 1e poeeible that they could heve been

- . . A



w2

. o . _ 1 :
overlooked 1n some of the samples. It is improbable that ~ - .

had they occurred in hlgh den31t1es, they would have been

"/

overlooked. -
-;ﬂ All specimens have been tentatlvely 1dentif1ed as—
membere of the genus Macroblotus. ‘ o L <{"Q
',— 1. 7 BRYOZOA ‘ S _ '. L o

i_ Only a single small bryozoan was found within the
samples. It was collected from the Kettle Island Bay - .
mouth area on July, 22 1972. Larger colonielltype. |
bryozoans were observed in the shallow waters of the

Kettle Island Bay on se?eral different sampllng days

_throughout-the summer. S K - =

-

. 2. HABITAT TAXA REPRESENTATION
. Ménthly data. on the numbek of taxa collected per hab- _'_ -

t
- .

1tat is presented in Table 5. ,
Generally speaking, those habltats which exhlblted ] _

uthe greatest growth of’aquatic regetatieg_also recorded N )f
thé greatest“qpmber of 1nvertebrate taxa (Kettle Island v '
. Bay mouth and Lower Duck Island‘Baf) “An area with no

5aquatic reéetation; such ‘as the central statlons of Kettle .
Island Bay, was the lowest in terms of total, number of |

taxa present. It is thought that recruitment from otherq*%
habitats was recpon51ble for the mld channel 31tes belng |

higher than the’ Kettle Island Bay area 1n terms of totai\\ .

taxa presgent.



b

1. P ' " u. . . ) e
~ o
\ ) ) -
L .
. : :  ugaW h.ﬂspnoe mpmdpo._.”.mo 09, posn )
;u mw._”mamm Jo .Hmna.:c mmpmoavcw mpmxom.nn :.“ squmu :gN -
LT°9 e 7 amax z«%....ﬂ.
(€¥L°S .Mioé MHSN 9. - (§)1°s 1390390
J(€)0°L LYe*s - (LT)8°4 . (M)0°4L xequaqdeg
X . - (6)6°5: (8T)s°9 01)¢*9 - qsndny
Q)RS (L)6°S (9T)Ti8- (£)LT9 / Anp - -
(6)9°L (€)0°9 . - (0T)9°9 S BTAS: sunp . .
C(€)lr  (R)ofs T Aoy Y
TR G WA Wona - 3ond ST . HINOW, ~—
SNOILVIS aIl | YEMOT - ¥dddn S ¢ 01125 R
. v\\o.ﬁ hmpouao - Key s?G mm._”memm JOATY m.smppo ug - - AR
Pmp.wnms Jad mmﬁnooﬂn mxmp mpmho,mp.nw&n.n Jo mnmpﬁnc ueay /\, o :
| A § oTqes IR o .‘

: . ' . c. i.||,r.”’|"|l L .
B - PR * oy



AT B S L

Temporally epeaklng, the Kettle Isl%nd Bay site was
the most con51stent in terms of the number oﬁ taxa present

-throu%hout the sampllng perlod .The shallow water stations
] o o 3\“1 .
in the main channel ba51n Upper Duck Is¥and and statlons

0%

- 9 and 11) showed the gr atest degree of varlablllty through- -

"out“tlme. )
3 CLADOCERA R M

- The spec1es of Cladocera collected are; llsted 1n Table/)(_\
Ced !
6. A total of 45 spec1es in 27 genera were collected. By |

comblnlng data collected from the Ottawa Rlver w1th results

' reported in the llterature, it -is p0551ble to obtaln 1nform-'

f\ 7]

ation on the apparent habltat preferences of 3pe01f1clclad—

oceran specmes., . ' o

i

'f"-~_311Beemmal_o_za.;9_§&L_‘1 SN

L - Bosmina longl rgstrls was the only‘cladoceran to be.
found-in high density in all of the Ottawa River habltats.
No otherﬂspecles wWas taken in comparable numbers nor 1n as

many samples. It reached pPaK values 1n the Kettle lsland

- = LS

Bay (166 100 1nd1v1duals per cuvic meter) durnng mid June
- (12 June, 1972; meaﬂ value of 15 repllcates) Generally -

1ts-ﬁnwest den51t1es were found 1n\m1d rlver samples and

Rl

shallower arEas of dense aquatlc vegetatlon. B, 1gng;zggtL15 ,

n" =

abundance in each habltat tvpe sampled for theé Ottawa RlVQl

is deplcted in Flgure 8.

@, ' . o .
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' ~ raxonomic list of sp

River

’

Leptodoridae

Leptodora Kixdtii (Focke 1844).

polyphemidae
Holopedidae

gididae *

© Sida erystal

1

3

 Polyphemus pediculus (Linne 1761)
Holopedium gibberum Zaddach 1855

lina (0.F.Muller 1785)
Latona setifera (0.F.Muller 1785)

Table 6

ecies 6f Cladocera’.co
mvﬁins period, 13 May
© “(Family & species)

during the sa

Bosmini

.

Al
1

1

BN

Chydoroidae

Eurycercua
Camptocercus re
Aoroperus harpa
Xursig latissima
Graptoleberis te
Leydigia leydigi

Alona guttata Sars ‘1862
Alona reetangu

.

1lected Erxom the Ottawa
1972 - 28 October 1972

dae

~ Bogmina longir5gtr£é (0.F.Muller 1785)

- |
tug {0.F.Muller 1785)
ctirostria, Schodler 18627
¢ Baird 1843 o
Kurz 1874)
gtudinaria (Fischer 1848)
i (Schoedler 1863} .
ona.affinis (Leydig 1860)"
ona coatata Sars 1862 '

lamella

¥ o« 0

1

la Sars 1861
ularisl(O.F.Huller 1785).

Latona parviremis Baird 1910 Alona quadrang
g Diaphancsema spp. Fischer 1850 Pleuroxus procurvusd Birge 1848
Latonopsig oecidentalis Birge 1891 - Plaurozus hastatus Sars 1862
- Cee ) . oo pleuroxus trigonellus (0.F.H¥uller 1785)
Daphnidae - Pleurozus denticulatus Birge 1878
U - Pleurozus uncinatug Baird 1850
Daphnia umbigua Scourfield 1947 . _ Pleuroxzus hamulatus Birge 1910
Daphnia dubiq Herrick 1895 oo Alonella excigsa {(Fischer 1854) ‘
Daphnia galeata mendotaé Birge 1918  Disparalona acutirodtris -(Birge 1879}
Daphnia parvula Fordyce 1901 : .+ ¥ Monogpilug dispar sarg 1861 -
: Daphnia retrocurva Forbes 1882 v .+ . 'Chydorus spp. Leach 1843 .
Daphnia pulex Leydig 1860 | - v
o emend Richard 1896 o Macrothricidae - . N,
) “Daphnia longiremis. Sars#1851 4 o . S
Simocephalus vetulus Schodler 185 Streblocarcus serricaudatus (Fischer L84
/J Simocephalus serrulatus (Kock 1841) Ilyoeryptus spinifer Hérrick 1884
#x‘ Seapholeberis kingii Sars 1903 Ophryoxus gracilis Sars 1861
i (Ceriodaphniq. B8P Dana 1853 - . L .
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T, - Flgure 8 .

Abundénce of Bosmina 1Qng1rgstrls for the

various habitats sampled in the Ottawa

~ River. . - P . .
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_ that Bosmlna occurred exc1u31vely in ponds having planktivor-

-itats, it was only.at the Kettle Island Bay ‘31tes that they '

'.'?I . .. N ‘ ! n ,‘
i | I
Durlng the summer months- the Kettle Island Bay exhlb-

1ted thermal stratiflcatlon with temperatures recorded for

the deeper ‘waters belng colder than elsewhere w1th1n the - 7

-

study area. B. long;rostrls den51t1es recorded would ap~
pear to agree with the flndlngs of Bhajan and Hynes (1972)
who found' Bosmlng pp_ in Sunfish Lake (Ontarlo) to be locat- -

ed in. areds where -the water was cool _and w’ll oxygenated.

~Within my Ottawa River habltats, oxygen does not appear to

. be a crltical facotr._'w o ' .o .

h
~

Hall et al (1970) found 1n their experimental ponds

ous. flSh populatlons. Other Ottawa Rlver researchers have

"/ suggested that the Kettle Island Bay supports one of the

densest fish pOpulatlons in, the study area (Rubec pers. T

{ ) 5

,_31212ap_11n_1e_p_p S o,

\

Although Daphnia’ Spe01es were collected from all hab-

‘were collected con51stently and in relatlvely high den31t1es.

The temporal den31ty of Daph a for the Kettle Island Bay
are i shown in Flgure 9. All other habltats were SO incon-
sistent 1n Daphnia representatlon that they could not be
31m11arly plotted. The. bay mouth area of Kettle Island
ranked second in teérms. of den51ty of naphn;a representatlon |

in the'plankton samples.
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i Figuré 9

f

Temporal abundance of y
and D, retrocurva in the :

' Kettle Island Bay habitat. _ ‘
_ 'I‘Jegend '
] D..parvula -
. D, ambigua ...
B D. retrbcurva

N
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A total of seven spec1es of Daphnla were collected and
of these, only three occurred with any conslstency (Table 7)
: According to Brooks (1957) the three more commonly occurrlng

_ Dgphn1% species are all pond-lake dwelllng spe01es.

. \\- I B “Table 7 o o

[ ]’
_aphn;a species -from the Ottawa River
arranged according to densities observed
"in plankton samples.

HIGH DENSITY ' o Low DENSITY
. L_OO+[cu m. ) I : 100 /cu.m;l
. IL D, ; ‘
- perxnls = , D, galeata’ mendotae
ze_tr_o_c.ur_ va | D, longiremis j
-D, pulex ]‘-

-
D, .retrocurva was the only spec1es collected from all

"lhabltats. D, dubia was reported only from the . Kettle Island ;.
Bay'sites. All 6ther Daph aSPGCleS were reported from ‘
two or more sit,-. o ' "o ) n
| _' The most abundant Daphnla Sp&Cles in the Kettle Island
Bay area were all small species, Predatlon upon Daphnia,
‘a well cumented phenomenon, (Hall et al., 1970 Jacobs,

. 1966; Kerfoot, 1972; Noble, 1971) may be an important

: factor controlllng aphn populatlon numbers withln the R/

Kettle Island "Bay. Hutchlnson (1971) reported that D. ambigua

roid predators and that this av01dance sudcess

wa"attrlbuted to its small 51ze. This 1s con51stent w1th

dant _gphn;g species were small in size. It:is possible
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ARSI P o

S that some othen-factorAmay be affeCting‘the?Déphnie.population

3.1.3 Cericdaphnia spp. - S
' Cerlodaphnia Spp. were collected from all habitats, with

both the greatest den51ty and frequency of appearance occur-

-ring in the Kettle Islann Bay. ",»

| )

In the Kettle Islanﬁ Bay, Cerlodaphnla Spp. were first

'collected in mid June and remalned in the bay throughout the.
sampllng period (Flgure 10). Numbers were comparable to
;those reported for Daphn a thh max1mum numberb for both
‘species occurring at the same tlme (approx1mately July 20,

1972). Although/ﬁerlodaphnla and Daphnlg réached peak

 ’dens1t1es at epproxlmately the’ same tlme, Cerlodaphnla ap-
peared to maintain its peak,den31t1es.for a longer period
. of tlme than did Qaphn;g, | . '
Of the other habitats containing Cerlodeﬁhnla SpD.,

numbers and frequen01es were approxlmately equal for the

bay mouth and Lower Duck Izland habltats. ‘Both densities

and frequenc1es for Cerioddphnia were hlgher than those

"reported for Daphnia Spp. - ,q

As is the. case for Daghnla, cyclomorph031s does cecur.
L Zaret (1 725 suggested that cyclomorphosis in erlodaghnlg

may be a- response to size selective predatlon.? As with -

(9

Daphnia, cnly small speclmens of Cerlodaphnla were noted

within the samples.

. N
LI ! - N
. . * B ! ‘ . B .
. . ’ . . . :
Cy . . .. . +
!, . s . .
-
t ° - ‘-. ' - :
. ’ ) i . - . : M
. - . i . ‘ )
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) Figure 10 -

‘Temporal abundance of Ceriodaphnia s _gg
-withln the Kettle Island ‘Bay.
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3 Lo Leptodora kindtii
| Lﬁpngggra,k;_gg__ wes reported from all habltats exJ‘
cept the Upper Duck Island temporary embayment. Only in

" -t e Kettle Island Bay and bay'mouth areas d1d the species’

[+

attaln any 1arge densaty or show any regularity of appear-
.ance within the samples. The temporal densaty of I, k1ndt11
'for the Kettle Island Bay is 111ustrated in Flgure 11.'
In the Kettle Island Bay, L, k;ngti; reached peak den-
 sities approximately 3.5 weeks (June 7, 1972) after Bosmina

' longirostris numbers were at: a maxlmum and approximately

1.5 weeks before Daphnia and Ceriodaphnia peaked. ;u k1ndt1L

. Was noticed to increase at approx1mate1y the sane tlme as,,/_

the cyclopoid populatlon appeared to reach its maxlmum, YA

f

'den31ty. It appeared that as L. kindtii 1ncreased cycloppld
‘numbers decreased. f‘ o o '

Found in low numbers in both 1akes "and ponds (Brooks,.

tr

S .1959) L, klnutaa is a predaceous cladoceran which appéarS'
able to utilize a wide range of, prey,whlle’maantalnﬁpg aj
planktonic existence (Cummins et al.;, 1969). 'Withiﬁ the
Ottawa Rlver study area the only habltat exhlbltlng lake

-or pond characterlstlcs‘“/e the Kettle Island Bay/and it ..

was withln thls same area that the greatest concentratlon_

of L, klngtli was found. o | -/
, _ 7 - -7 ;.

¢ > : . oo
. 3. l 5 Eurycercus laméllatus . /
\‘“\Eugxgggg s lamellatus appeared to be dn ubmqultous

. species, collected at. all habitats w1h1n he Ottawa River

F

-
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o Temporal abundance of Leptodora kindt.L .
in t.he Kettle Island Bay. _ R
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L ) : N
study area, It first appeared in the May and June samples
in the Kettle Island Bay area and subsequently was collected
.in late June and July at ‘the other habltats.;“ﬂhen aquatlc
o . vegetation deVeloped it was Fost often collected among |
vegetation proximal to open water areas.' In open water its

N

density was lower (15-- 30 1nd1VLduals per cubl neter) than
'in,vegetated areas ;here values often exceeded 00 individualsc
per cubic meter.- . . o

In the absence of aquatlc vegetatlon ;amellgtu v'uvasl1
collected from habltats having a decomp031ng organlc substrate

Belng a detritus feeder (Frey, 1971) . thlS organlc materlal

:may have been a food source for E, -lamellatus. o

-l As shown by Smirnov (1972) n bers of Iamellatus T

v /

reach thelr hlghest den51ty in aquftlc vegetatlon as was

the:observ ion for the Ottawa Rijer. E lamellaﬁﬁs is. 3
\

'capaﬁle of 1v1ng 1n the absence of aquatmc vegetatlon, ' X

but usually in lower densltles as{was observed mé the Kettle -

! Island Bay, _ » ]6 ) ﬂ
|
oL ‘/asbrooks (1959) p01nts out tha ‘this species- is one of |
| " the. 1argest chydorldsﬂ\\:r examlnldg the stomach contents of

several.channel catfish\taker. from’ the Ottawa ‘Hiver I found

PR}

several specimens of E. 1 mellatus but no other claduceran._
-, { '

'V'Slze selective Qredation y be Jnother factor redu ing pum-

r.

bers, mbst'particulariy ig the Kettle Island Bay.

4
. f-

316_19_3_22 \,,)\

"“—%—\y 10, a af 1nls folloded the same, den31ty dlstrlbutlon - ’
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‘pattern as Eurycercus l ellatus w1thin the study area. hlona

gfflnls occurred in 47 samples (13.5 % of the total samples)

during the course of the sampllng program.l Only four of these

" 41 samples were horlzontal hauls.. In 17 vertical haul sam-

ples 1t reached densities in ‘excess of 50 1nd1v1duals per .

cublc meter.- Most of these latter samples were collected SN

"_frpm ﬁte two Duck Island areas although specimens were taken
ugt

thro out the sampllng season (Table 8) Greatest densltles

occurred durlng late June and early September.
| ' Table 8 - | '

‘Number of samples contalnlng Alona afflnlg, : -
arranged according to habitat “and month -
for the Ottawa Rlver. .

| LMDNTH‘ Yo

~_May June. July Auﬁ. Sept. Oct. . ’
Kettle Is. e -2 .- - -
~Lower Duck Is. ™ - 6 A 5 2 .
‘Upper Duck Is. =03 3 - - .= N
Main Channel. - 1 2 .1 L e—— -
Bay Mouth (Ket. Is.) T ) A 3 = & R - a

. . A ‘ . B ]
Alkhough four other Algng specles were collected _nione g

" .showed the density or frequency of appearance exhlblted by

A. efflnls.' Following A, afflnls, g_gorangularls was the

.

most frequent Alona specles .appearing in 12 samples.

A, thtata /Al rectangula and A, ostata were the least

frequent specles. B SO \‘ .

All Alona species'followed the same dlstrlbutlon patr

terns as did _A. afflnls, appearlng frequently durlng Uune

~ N ' _ _.“' .

-
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and Juiy in the Duck Island areas. Congeneric occurrence
in better than 30 ‘percent of -the- samples %as noted. :A; afflnls'

w1th-_L g_adrangularls was the most common assocxation.l Oc~

ca81onally guttata was alsq found in the same assoclatlon.

Goulden (196&) reported A, afflnls most often assoc1ated

wlth/sﬁrface mud and stated that it could be found in the

mud of deep temperate lakes when sufficient oxygen was present.

Sebestyen (1948) reportede afflnls in low numbers among

Potamogeton beds. Within the Ottawa River it was dlfflcult

%0 determlne whether A, affinig-was a83001ated ‘with the aq-

vatic vegetatlon or with the substrate.

;

'317_aallan9.eoma.§ep

Dlaphangsoma _pp was. another cladoceran found in all

| phabltats of the Ottawa River study area., Sllghtly hlgher

den81t1es were reported from the Kettle Island Bay area and
-f

from the bay mouth area. With the exceptlon of the maln

. channel 51tes, all cdther habltats reported approximately

equal concentratlons of _;aphangggma spp. in each habltat

numbers were somewhat lower in dense aquatic vegetation than

1mmed1ate1y ad;acent to the planu beds.

Applegate and Mullln (1967) found that the occurrence
of 1apnangsgma, in verms. of tlme, closely paralleled that
of Cerlodaphnﬂa and thlS appears to be the case also for the

Kettle Island Bay. In other areas, Ceriodaphnia populatlons

were not well developed therefore not allow1ng for comparlson.

Of all specles collected, DlaphgTQmea,ﬁpn_ showéd the

. o _/ ‘
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greatest consistency in denslty values from habitat to hab—
itat. - Whereas Bosmina lon 1rostris, Dgphnlg retrogurva, __ga
g;zstalllna, and Camptggg;ggs g_géi;gstgag_were also taken
from all habltats the densities reported ‘for each spe01es
lsuggested that they had apparent preferences for speciflc
habitats.. No habltat selectmon was evident for the Dlgghgn-

gsoma found in tpls study. :' . B

3 1 8 Slga crystalllna

Present at all 81tes, Slda crystalllna rebched its

greatest densltles in the bay mouth and Lower Duck Island'
-Bdy areas durlng late July and early August. Both the
ﬁﬁ;tle Island Bay and the‘maln rlver channel sites contalned

*only occasional specimens, even though the intermediate

bay.mouth'area exhibited a wellwestabllshed ‘population.
S, rzstallina was observed to occur in areas low in the
@resence of other cladoceran sp901es.

S, crxstalllna 1s prlmarlly a llttoral ‘species found

attached to aquatlc vegetation by a large gland on the back

of the head (Goulden, 1964). Quade (1969) found it to be - I
.the most abundant clad ceran on aquatlc vegetation. Sebest- -

”.yen (l9h8) found 1t to be the most densely occurring cladoceran

rn Potamogeton stands, but commonly present in lowert?umbers

in all other beds of aquatlc vegetatlon._ From my Ottawa

River data I would concur with these findings.

—

.
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3.1.9 Latona setifera -

; 4 . o ‘ o ' ' i .
Latona setlfera did not appear regularly at a Y site.

Of the samples analyzed it appeared in less than five per-
centa ?en of the samples contalnlng L. setlTera were taken
ih the months of September and October and these included
.the samples having the hlghest den51ty reported for the

.anlmal. L. setlfera 11ke Slda crystalllna appeared more , ;7ﬁf’

often in samples low in other Cladocera species. It was ..
not reported from the Kettle Island Bay habitat, but was - -

present in all other habitats. 1t most.cemmonlyioccurred .'_ ~ v
‘at the Lower DucKIslandstations; . .

B{gelew (192‘_?)’ found Latona 'setij:gg_'g among aquatic

'vegetatlon but stated that it was never abundant. This

was also the case for the Ottawa Rlver. In 1928 Blgelow
' reportedly.found it‘associated:onlthith_the ooze film

coen0513. " Davis (l972b) stated that'he feund it in deep
\

- ' |

samples and that its natural’ habltat was benthlc. Davis =° .
(pers. commun.F@ﬁld not mean to 1mply thag;phls precluded

any p0531ble association w1th benthic plan s. Ottawa
/

Rlver data suggested that the Specles was most ofuen found

1nfshallow waters, but thlS mlght be a condltlon inherent O

-

ﬁn;rlvers, unlike Dav1s' (1972b) study area. - : L
My Ottawa Rlver data sugaests ghat L, §g§1fgra preler-
: 6
red areas where aquatrc-vegetatlon existed and was decompos~

ingo . : : ) e N \\’—" '



'vegetatlcn. Thls would appear te confllct with the flndlngs
-of Brooks (1959) and Blgelow (1922) b

_ thelrSf' - ‘ ' : o .

'scecles-zn Ontarlo as 7% was. uot llsted for Ontarlo by

63

3.1.10 Latonopsis becgidentalis 00 . °

- Two of these samples were mid channel samples, a thirqg was

,Latonop%is occidentalis was collected in four Saﬁij:é.

from w1th1n the Kettle. Island Bay, and the fourth was from
ra

| statlon‘nlne. All_were_low density records for, the spec1es.'.

Both Brooks (1959) and Bigelow'(l922) réported;LQ oC-

cidentalis as frequenting weedy pools however, in.the Ottawa'

» River L ocC1dentalls was found in areas without aquatlc

Although Blgelow (1922) 1nc1uded the Spe01es in his
faunal llst of Southern Ontarlo, Brandlova et al. (1972) in

a more recent survey of Ontarlo have not 1ncluded it in

$

3 1 11 Latona g_;v1remls

!,

A 31ngle spe01men 0f‘Latona parv1remls was. collected o Rt

f
!

on’ 2 October 1972 from ‘the Kettle Island Bay area. This
. was the only record far Latgna in the Kettle Island Bay

and the only specimen. ot this spec1es collected.

“This would appear to be the flrst record for the

Brandlova et al. 11972) Brocks (1959) however, has_repcrt-

- -‘ed the 'spec¢ies from North America. .

m .

3. 1 12 Holggedlum nlbberum T ' B

_ngggg;um g&hhgxgmgwas collected from all habltats.

It hever reached hxghxden51t1es V1s 2 vis those attalned o

L 1 i '
7Y S PR
ey ! M . . i
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-for__ggmina'lgngizggtzia nor was it consistentiy repfesent— T

ed in sequentlal temporal samples at any one statlon. It‘

was taken more often in areas outsade of dense aquatlc veg- .

etatlonL Specimens both wlth,énd without the gelatlnous “;
, carapace were' collected. ' _ . ')//f L

Hamilton (1958) reported H giobe}un.to-oe an open o

water thermophlllc spec;es not commonly found among vegetaa
tion. 'It reportedly disappeared fromfthe-plankton when‘.:'
temperatures dropped below 12 degrees Centigrade. Within
the Ottawa River the dlstrlbutlon of H. gibberun appears,to '
support Hamilton's (1958) flndlngs. It was. collected only

during the summer months.‘

3.1, 13 Polvphemus pedlculus f.

Only small specxmens of" Polvohemus nedlculus were col—'

lected in the Ottawa Rlver although speclmens were taken
from. all of the habltats.' Numbers- were low (mean value of
7 5 individuals per cublc meter) and most often collected
1n1areas adgacent-to aquatlo vegetation.
pg gglus has been reported from marglns “of lakes
and in small water channels {Goulden, 196h) as well af\from -
| ' marshes . and pools (Brooks, 19)9,. It 1s_a thermophlllc
@%pecies attalnlng maxlmum densities durlng warmer summer o
months -ang appearlng to av01d both deep and very shallow ) '? .
water condlt;ons (MaldakhaJ-Boltovskoj, 1966) Whlle agree-
ing Wlth these findings my. data also suggests that P, ‘pedic-

ulgg favoured at¥as low in other species of Cladooera .as
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well as being oglsidefof aquatic.vegetation.
. - . ,'& L . L
v yeri ggstudlnagla - - LA

Wrﬁbin the stuqy area, Graptoleberis testudlnarla was

°_reported from only/three habltats.. In the Kettle Island |
Bay 1ts numbers were extremely low when present (less than
10 1nd1v1duals per cubic meter) and its frequency of . ap-,
pearance in samples was also - low, being reported-in only
two samples.‘ At both the bay mbuth sites and the Lower Duck
I nd sités it was collected more. frequently and in higher
;den31tles than elsewhere (40 4 1nd1vaduals per cublc meter)
Quadeb(l969) has p01nted out that G, testudlnarla_was

most often found on the surface of aquatlc ﬁegeﬁatlon where

it was collected in large numbers. Fryer (1968) dlscuSSed
the eophlstlcated locomotory apparatus of testudlng__g,
pointing out its impressmve,ablllty to adherb to a substrate.
Fryer (1968) seems to feel that sultablL vegetatlon as
a substrate may ‘'be more 1mportant than phy31ca1 and chemlcal

) parameters. My dataﬁdoes support G. testudznarla's apparent

preference for aguatic vegetation as'a substrate.

lr" . i

| |
. .,/ 3 1. 15 Leydlgla ley_dlgu. N

_ Lexdigla exdig1; was collected in only four sampJes.

All spec1mens came from shillow water w;thxn the maln rlver
n 4

“basin, The hlghest number of speclmens were collected from
\the Upper Duck Island embayment where depsities reached 60. 6

1nd1v1duals per cublc neter on 29 June 1972 Other snetwmens
\ \ . _

collecte&'were from statlons B3, 25; and nlne.J
A o R

RS-
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‘be a shallow water dwelllng species. ' oo ; .

SR s ) A
PR PE
. A . .
. )
. . L
.

» . ’ v

o

Brcoks (1959) reported the species to-be commonly found '

in all parts of North America but always in low numbers.-

Goulden {1966) stated that it most commonly was: found liVing7
in soft surface organic mud. ‘Based ‘on the Ottawa River col-

Fd

1ection data, one can only ‘say that L. le Idlgli appears to

3.1.16 Scapholebgris kingii f

Scapholeberis klngii was collected in only three hab-

1tats w1th1n the study area. It reached maximup numbers
RN

(approx1mately 40 1nd1v1duals per. cubic meter) in both the -

- Lower Duck Island Bdy area as well as in the bay mouth area

cf-Kettle Island, * _ .
Quade (1969) reported S, klngii to be commonly as- |

sociated with areas of high Nuphar variegatum‘(yellow water

lily) den31ty. In:the Ottawa River: study‘area\this Sp€01es
of macrophyte was not found in great denSities. '
| Brooks (1959) p01nted out that S, Klngll is a surface

-

sw1mm1ng animal and Quadea(l969) observed it a35001ated

'with floating aquatic vegetation (Nuphar variegatum)Q, rI‘hesef

 two observations suggest that floating and emergent vegeua—
.tion.;ct as 'shade' plants hence 1nfluenc1ng habitat select~,

' ion by the spec1es.

3.1. 17 Aloninae

Within the Alcninae family of chydorid cladocerang'

three/speC1es were’ collected ) o ul

1. 'Camp_tgsemas W
Ae::ep_ery.s harpae
3 g;g a ;a§1351ma
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The bay mouth area appeared to be’ the most pOpuiar area

J'|'

i for Alonlnae.‘ All three Lpecles were sollected in samples B <

utaken in thlS area. Kurzia latlssima was present in a single_ .

sample taken June 2%, 1972. Both Acroperus harpae %gd Campto- o

cercus rectlrostrls were abundant in samples from the same

area on numerous occa81ons. o ' : f-‘ T
- t, l ) ' L .
Camptocercus rectirostrls and Acroperus harpa showed

3

31m11ar1ty in dlstrlbutlonal patterns. Camptbcercuglrectlr-

g ostrms was present in all habltats and.Acrcperus harpae was
absent from only the mid channel habitat. Whereas peak den-
_ sities for Camptocergus rectlrostrls were less than for

Acroperus ‘harpae, the frequency of appearance for the two,'

- species sllghtly favoured Camgtggegg S rggtlrostrls (45 ap-

pearances for Camptocercus regtlrostrls 36 for Acroperue ~

harpae). Camppocercus rectlrostrls reached maxlmum numbers,

at the Duck Island 31tesrﬁh11e Acroperus.harpae reached its
hlghest numbers at the bay mouth area. of Kettle Island. .

Co-occurrence of the two spec1es occurred 1n 20 samples.

In bl percent of all samples contalnlng.Camptocercus rectir-

cqtris- Acroperus harpae as‘also rngrted --In 56 percent

-of all samples contalnlng Acroperus Qa;pag Camptocercus
| rectlrostrls was reported. By applylng Fager's Recurrent
Group Analysis (Lie et all.} 970, L
o I R | :
.(NA Ny)Y 2(m, L

: where NB represents the umber -of samples contalnlng Camptg-

'cercus rectlrostrls (45) and NA the number of samples con-

. *

“
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tainlng Acroperus harpae (36) and J the number of samples con-'

taining both epecies (20), it is possible to calculate a mea-'

sure of distributlonal 81m11a31ty (1) for the SpBCleS. ‘The

A)

_ calculated affanlty value (1) of O. 401 accordlng to Fager's

- formula, does not 1nd1cate a 51gn1f1cant affinity, as 31gn1f-_

1cant afflnlty occurs in cases where Iis greater than 0.5. "

-According-to Goulden (l96h) both Spec1es are capable of

' existing in open water habltate as well as among ‘aquatic veg-

L

etation, as is the case in the Ottawa River. Sebestyen (1948) .

reported that for aquatic vegetated bltats” Abroperus harpae

showed some preference for Myrlophzllum spicat and that this

rpreference was- 1nd1cated by den31ty data for the specles and

not necessarlly by its frequency of appeara—cel This woulg

'.suggest that for the Ottawa River the preferred habltat was
‘the bay mouth area of Kettle Island, |

Smlrnov (1972) has recently rev1ewed and rgv;sed the tax-‘

onomy of Camptocercus rectlrostrls. FHe feele that C. rectlr-

ostrls exhlblts several sub genera in Nortn Amecha.' In ex~ .
!
amlnlng C. rectlrostrls 5pec1mens collected in the Ottawa

lever, some morphologlcal varlation was notlced among the

specimens. Thls variatlon appeared in the number of incisors

on the back of the carapace but could not be deflnltely at-

Ltributed to habltat influence.'

4

3.1, 18 Ophryoxus gracllls j f.

p xoxus g_ggil;g specxmens were collected in only two

. habltats - the Lower Duck Island Bay and thé bay mouth area

/
I

I
\
|
. . ‘ . . i .
. - . ! ' " - - . . 1
E - . \ . R
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"of Kettle Island. The former habitat had both’ greater den— )

'sities and fraquencies of the species. Five samplep cohta}n-_ ( \\ d‘
ed the species. Three of ‘these were ‘taken in late.Octoberﬂ S

- ) . o '/“ N Ve ’
whereas the other two were collected during mid June.

]
-qr-a-q.—_ v — "

. ‘Brooks {1959) reporeed that O, gracilis was widely. _ ,
”distributed in'NorthMAmerica and that” it preferretho‘freq- ; |
uent habitats supporting aquatic vegetation. This would ) .‘ &
appear to be the case in the Ottawa River as ‘both habitats

‘-with g;ggilig also supported aquatlc vegetatlon. It is :
. noteworthy that‘Q, g:agil;g was recorded in samples taken .m f
either before or after the higheﬂ'aguatlc vegetatlon reached

+ 1ts peak of development.

3.1.19 Blsnzgxns.nnp L . e NS
| _lgy;g;gg species were reported for sllghtly more—than‘ o

seven percent of the total samples collected.\ ‘The number o{

‘samples containlng_ﬁlgnxgxns species and the Species dlstrlbu-

| tion by habitat. are shown in Table 9. - . l', =

)

o Table 9 'i N

" Number of samples containlng,Elgy
. arranged according to species and habit-
at, for the Ottawa Rlver. ' 6

] .
F— .._m—‘——--._ .
.

S - HABITAT o

Kettle Lower Upper ‘Main:- Bay  Total
Island Duck Duck . Q_%gmel Mouth ___

vor

L l . 2’. - :q- ‘ - N 3 '.
2_. hasgagus 1 1, - (2 R Y - 8-
P, procurvus . 3 3 - 51 -3 10
i A _1} B
. . ’ - L. - - \
F, uncinatus. - -1 - L e - f

1

3
o
cr
[+1]

-
‘.’
o
o
W

N

O

%'
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Three habltate, Kettle Island Bay, the bay mouth area of
Kettle Island .and the Lower Duck Island Bay were approxlmately
egual in terms of appearance of Pleuroxus speples 1n'samples.. |
Upper Duck Island Bay was the only habitat sampled whlch falled-
‘to record a Pleuroxus. speC1men. Of all habitats, the Lower

. Duck iIsland Bay reported more specimens than any . other.

) E P.. proc vds and P ha_tgtus were the most freqhently
occurrlng Pleuroxus species, with P, c1n§§g occurrlng the
least frequently. Of the 26 samples containing Bl§H£Q£B§ | §
speclmens, congenerlc occurrenceawas noted only once.. | |

Better than 60 percent of the records for ‘the genus

A

were from shallow water habqtats supportlng aquatlc veget—

’ atlon. Only l g;ggy hamulatus reached dens1t1es 1n excess

of 50 anlmals oer cublc metgr. All other species ranged . - g
\from 3.0 to 30‘0 1nd1v1duals per cuhlc meter. D I

The six Pl_g;gxps specles collected from the Ottawa -
River along w1th llterature on their ecplogy are llsted in
Table lO Although it. would appear that all fall within |
thelr reported range, the j; gﬁginatgg record appears to be
- the flrst record ‘for- thls species in Ontario. My Ottawa

A i

‘\L Rlver cOllectlon 1ncludés a sangle spec1men. o AN

4

3 1.20 Digpar ona ggutlrostrls

In the Ottawa Rlver, Dlsparalona acutlrostrls appeared

" in nine samples (approxlmately 2.5% of the total samples),,

elght of which were taken in the Lower Duck lsland Bay.

a2

e

- ‘ . . ,"' Rl \f‘



| rTable 10°

species collected from the Ottawa

glver and relevant- ecologlcal comments

. from the llterature. _ . _ N ; /.n
' SPECIES . FCOLOGICAT. COMMENTS ' ﬁ
P. hastatus T Réroﬂln the Unlted States (Brooks )
| o 1959) . .
P. denticulatus " Common in the U S -Mbst often Found

LY

meulg;ggo“
Yy

trigonellus.;

|
|
.
|

i
rocuy S
uncinatus: -

-associated with aquatlc vegetatlon
(Brooks, 1959) :
A
Found in New England ng southern U.S.
. Thought possibly to be 'a southern
species. Common din pools and among -

quatlc vegetatlon Brooks 1959)
Found over the entlre Nortb Amerlcan
contlnent in low numbenrs (Brooks

1959). 7

_f;Thought togbe. a northern specles

(Brooks, 1G59) associated with. aquatlc

vegetatlon (Smlth 1968}

J ’ “
.. Thought- to be a northern spec1es

carniy

..couver Is1and and southern British .
Columbia by Carl (1940}, rot reéported.
for Ontarioc by Brand;ofa EL nl (1972)

x

e

-

JTER

-(Brooks, }959}. Reported from Van-‘ -

}

}.
/
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The only other sample contalnlng agg&;:gsﬁils was from-
the bay mouth area of Kettle Island durlng early August,

‘*@ whéh a density of 20 2 1nd1v1duals per cublc meter was re-

T Wlthln the Ottawa Rlver habltats, two specmes of -
.'Sjmggg%nalg§ were collected S. sorrulatus ‘and’ 'ffﬁigigﬁ e
“ . 3 f '

Y pomlng.organlc substrate.

ed, L_Of all the cladoceran specmes collected, D, ag

)

enth i

4tTon with better‘than~90 percent “of .its representat;on
~ . .

1n the, samples being from one habltat.

) In the Lower Duck Island Bay, D, acutir g§§"§ was .
elther absent or appeared 1n two or three samples on a.
glven sampling day. The- spe01es appeared sporadlcally )
with 1nd1v1duals belng collected 29 June, 8 July, 26 August

and 29 October. Maxlmum den51t1es were recorded durlng

late June (4044 1nd1v1duals per cubic meter). All records_'

for acutlros{/ls were in-excess of 5.0° 1nd1f\duals per -

Y

‘cnblc meter.-

?
" Brandlova et al (1972) have reported the species

4

from both lakes and marshes 1n the eastern part of Ontario..

.The Ottawa Rlver data sug ests that the spe01es preferred

——

' areas:of dense aquatrp vegetatlon assoc1ateu with a decom-

-
»
\

Loe Y

n'.‘,\_

3 1. 21 S;mocephalus spp.

< In no Case wae'there congenerlc uccurrence. S, serrulapus

:»was found to be more gommon than/é getu;ug whlch Wa.S col-

lected Ln only two samples (b\th horﬂ%ontal hauls ~ opne in
i o . B ) . .

- . N . N k '

\__*'l

o] trls showed the greaﬁest spec1f1c1ty in habltat repres— .

]

¢

~
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the 'Kxiettl‘e Island Bay and the other in the adjacent bay -

the genus the two species are discussed together.

'Lower Duc ' d Bﬁy habitats than anywhere else."

S R - I,
) oo . ) K." o-‘ . .

!

ﬁouth‘ares). Due -to the low huﬁber of samples ebntsining
- hal us EQ }appeared in all habitats. ‘The ap- 3

pearance of §1mgggnhalg§ SPpP. in the Ottawa River habitats

by month is. shown in Table 11, It would appear that the :

genus was more common in the Kettle’ Island Bay and the

v
[

. Table 11

Number of samples containlng S alus
: . " gpp. arranged according to habitat and
:) . momth, for the Ottawa River.
¢ HABITAT | o * MONTH |
- .Ma_y June July Aug, Sept. Oct.. TOTAL K
Kettle Is. 1- 2 1 = 1 - 5 °
- 'Main Channel- "4 - - = ad - - 1
_mYmmhu%ﬁS -1 2 - - 2
.. 'Lower Duck Is. * 1 .2 1" <7 - s
- Upper Duck Is. mns* - - - - 1. 1
Totals 2 3 1

-5
N
'—l

| ’*ns - no samples;
[

Oof the 13 sameles contalnlng SlmOCEQha’us'_Bg ,, our
were surface horlzonta ‘hauls. In the nire vértlcal hauls,
L 8ix contalned Simgggnhﬁlus__ggr in concentratlons of less
than five 1ndiv1duals per cubic met As described by
other authors (Brooks, 1959; Quade\é:;k9;:3ebestyen, 1948-

R Smith 1968) the genus is most often found in- low densltles.-

Both of the imggeghslus species collected appear to' pre-

fer littoral condltlons as pointed.out hy other workers and

d
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_subStantiated hy data from the_Ottawa”River}’

3.1.22 Ilyocryptus spp. SR

R YO8
| »
Three habltats contained lxgg;gptus spec1es (5 samples)

4 The bay mouth area had ‘two records .one of which was.the :
t’-

L

hféhest den51ty'( @'8 ind1v1duals~per ‘cubic meter) record
fbr the Ottawa leer. Two other records were from statlon

nlne 1mmed1ately upstream of the Kettle Island Bay. The

’flfth sample was collected from Lower Duck Island Bay.ﬁp | 1
All 5pecimens were 1dent1f1ed as I. spinifer except one -

T

whi ch was damaged. o - ' . - : .'_, *

" In the Ottawa Rlver I. splnlfez appears to be a low
denslt species found infrequently. As Goulden 196 o
| ¥ sp q Y. (94) | TN
'"f\ reported,-;t appears to be benthlc in nature and assoc1ated
"~ with shallow“water'areas. ; ' o .

i

'3 1. 23 Chvdorus SPP. ‘ o _
- Chxdorus species posed 1dentiflcat10n problems and ”.“
' ‘were lef at the generlc level as d15cus§ed earlleir
~In the Ottawa R1v=r ydgr S . Spp. were collected
from all habltats.‘.mhe monthly dlstrlbutlon of Chydorus

' by habitat is lndlcated in Table 12, e

SpP. appeared at the Lower Duck Island 31tes, Bl and B&-_

This area accounted for almost Ay percent of all ghydorus

'_pp “records 1n ‘the Ottawa Rlver stﬁdy area. The  bay mouth

area of Kettle lsland was the second most frequented-area .

(approxlmately ZOA o} all records) but- densmtles of Chydoruu
a

‘.
]

- -
-
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Tabl@ 122 I
: - ' o
Number of samples contalning Chydorus spp. . -
arranged according to habltat -and month
for the. Ottawa River. .

. HABITAT = . - MONTH o
S T May June Ju;y August Seg;. October
Kettle Is. 2 5 1 1 1 3

‘Main Channel . 1 - 1 1 3 2 . 1
Lower Duck Is. ns* 8 = 6~ 6 6 b
Upper Duck Is. ns 2 1 2 = 3. 2

. Bay Mouth area - =~ 2 . N 7 - 2

Totals 3 18 13 19 13 . 1

At

#*ns - no samples

‘{m‘.
.
' - A
i L
i u
L . N ' : “J . J
f‘
o A _ .
. \ > ] o
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'and the main channel habltats.

IR T e “‘\,/\ A\

RN

| pg in this habitat were much lower than ose of Lower K
jDuck Island Bay. The three remaihlng ardas sampled were
-.approxlmately equal in frequency of Chxdo;us Spp. appear-

_ ance, but den31t1es were lowe{ for the Kettle Island Bay .

Generally speaklng, Chydorus Spp. are cosﬁopolitan’

-and some are considered to be very ublqultous (Brooks

"l.1959).- AlthOUgh Chvdorus spp. are capable of surv1v1ng

. /-
in the open plankton, they appear to be lfttoral in pre-
ference. A_ i | . )

f

'l3 l 2h mlscellanepus spec1es o "'-”';

t

/
Some specles were collected iR only one or two samples
/o

and due to lack of data can’ only be reported as belng pre--

sent f Those spec1es S0 collected are listed 1n Table 13.

[

-Included are everal specmes dlscussed elsewhere and here

-included iny for continuity.
. ‘ L h . ) *

!

/ - - Table:13 .A-f S | .

S
' Spec1es of" Cladocera ¢ .cted infreguently
a d in low numoers fro the Ottawa River..
SPECIES - | COJTCTION DATE *: ° HABITAT
‘Monospilus dispar e 20;July ] " Bay mouth
‘3 ' serricaudatus - 26 August _ Main Channel.

*L ra paryviremis- « 2 October Kettle Is.
* ia dubia 8 July Lower Duck Is.
* ynginatus ' 19 June ‘Lower Duck Is.
Alonella excisa o .. . .19 October . Kettle Is, -
#Alggéjggstata 7 13,22 May “Kevtle is.
#*Daphnia long;remls - .12 June . Kettle Is.

/ ‘ o

[ R spec1es d1scussnd elsewnere 1n!text
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3. 2 smma OF HABITAT PREFERENCES

Based upon data collected from the Ottawa River it is” . - A

possible to arrange cladocéran species according qo their |

. apparent habitat preferences (Table lh) Since such

- arrangement ‘'is dependent . upon repetition of thd’ svgé/ES in.
subsequent samples those species collected i requently Q‘c}f7~
and in low nuﬁbers are not 1ncluded. 'k//’/

_ The most noticedble observation from such an arrange—

ment is that few. species appear ‘restricted to a single hab-
itat._ Generally the open water'specles were not commonly
~ found among aquatic vegetation but often were . found in areas

proximal to dense aquatic vegetation. Similarly those

- species most abundantly found in aquatic vegetation were

poorly represented in open water habitats._ Whereas open

water species did poorly as benthic dwellers, species 11v-
) ing on aquatic vegetation appeared capable .of exlsting-as
' benthic dwellers. : o ' -

| Water current is probably the most influencing feature f R -

of river ecosystems; As such it is capable of mov1ng org-

- anisms 11v1ng in one habitat into a completely dlfferent ;_

habitat. For an organism to. survive under such conditions

it must either be extremely motile or extremely adaptable.

For Cladocera, organisms generally 1ack1ng in locomotory

abilities, adaptabllity appears to be the case in the Ot-‘

- tawa River since no commonly reported species appearrcd

- habitat restricted.



T Table 14

Cladocera species cbllected'from.the Ot;awé
HRiver arranged according to theilr apparent
habitat preferences. (a - habitat prefered; - i
b. - habitat suitable; ¢ ~ species existing 4
in low numbers) - : - -
HABITAT* -

SPECIES .o 2. 3. b

Bosmina Zoﬁéirastrié. o a
Burycercus Lamellatus c
Camptocercus rectirogtris
Aeroperus harpae B
Alona affinis

Sida crystallina

Latona setifera
Diaphdnosoma, 8pp.
Holopedium gibberum ~
Leptodora kindtii .
Polyphemus pediculus

" Daphnia ambigua
Daphnia paryula.’
Daphnia retrocurve
Seapholeberis kin
Simocephalus ‘'spp. : :
Leydigia leydigii L ca ;
.Ophryoxus gractlis b a . . ;t
Disparalona acutirostris o b

Ityoeryptus spp. IR
Pleuroxug hastatus
Pleuroxus . hamulatus’
‘Pleuroxug procurvus c . .
Pleuroxus trigonellus e . b
Graptoleberis testAdinaria -a c
. Ceriodaphnia ssp.: . a . b

~

-~
opooTTR
ooTn T

o

~

coons o oo

PR mEEPD
oo
\T‘

=

o o

* HABITAT TYPES | . .

1. Open water
2. . In aquatic vegetation

3, Near outer<fringe of aquatic vegetation
4,” Benthic ‘ L .o

~
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3, 3 COMPARISON WI‘I‘H OTHER COLLECTIONS

“ . Wlthln the 11terature there are numerous recorde of:

*

| L:crustacean collectlons. A few would 1nclude, Pennak
.. 1957;. Pennak 1966 Armitage and Smith 1968 Armltage . "’. e
| ;‘and Dav1s 1967; Anderson 1971 Davis 1972&, l972b | )
,,Carter 1971 Brandlova et al., 1972 Carl l9k0 Smith,
‘1968 Applegate and, Mullnn 19675 Rybak and Rybak l96h.
f>- These collectlons are from a wide varléty ?f llmnologlcal
condltlons lncludlng 11mnet1c and llttoraLJzones in lakes;

ponds, -and rivers. .- . ;oo . Cor B
In Colorado Pennak (1957) ekamined the iiMnetic’
_ areas of 27 dlfferent lakes and reported only nine spe01es
of Cladocera. He felﬁ ghat,lln generax‘ ‘neither 1at1tude

- nor altltude 1nfluenced the number of . specles present in

’-llmnetlc habltats. He! malntalned that for his study area,

»-

the general limnetic cladoceran populatlon was comﬁosed of. - :
one to two spe01es only. Applegate and Mullln (1967)
examlned two dlfferent reservblrs "and. found a. total of iy
speC1es of cladocerans. They commented that: out51de of
Colorado, llmnetlc cladoceran populatlons tended to contaln
tWo to four spec1es and that in Sweden the eﬁtreme occurred -

RN

wlth oopulatlons ranglng from two to elght. ' e

oL

Qi Lo Ffom my’Ottawa R;ver data, it. would appear that the

e ouly 11mpeulc habltat (Kettle Island Bay) tended to be -

: : moct 51m11ar to the Swedlsh condltlon rn terms of number
- of cladoceran epe ies present at gny ‘orie time. On numer- .
' L3

ous occas%xons, I collected three gpec’es of Daphnla 1n

- . - T le -~ , o
L . . . . . . - B . -

; . ) et - X o .
. L . . . . . - . . .
! . . . . . X . g - -
: . - . . + -

. ' -
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.;”aigition,to Bosmlng lgnggrgstglg Qerlgggphnla__pp., and ;;

- l' k

’.Leptoggga . On occa551on,‘samples also contalned
nosoma‘ BE and/or Hologedl glbber . Some llmnetlc i
samples have contained up to nine . dlfferent specles-of - l

°

Ilb". :'Cladoce¥a, although most often seven were present. -
Davls (l972b) reported only 51§?spec1es of Cladocera
:from Hogan! s Pond in Newfoundland Rybak and Rybak (1964)
.found 3% spe01es of Crustacea (1nclud1ng Copepoda) in 37
POllSh lakes durrhg an examlnatlon of crustacean populatlons'
. .in dlfferent llttoral zone types. In a survey of the Delta“
',Marsh in Manltoba Smith: (1968) collected 26 dlfferent !
i cladoceran spec1es.. Armltage and Davls (1967) reported only!
elght cladoceran species ‘from ﬁhelr ponds in Kansas. Ander-

" -gon (1971) collected 18 specles 1n lhp alplne and subalplne -

lakes of western Canada. All of these records .are well

s ' below the 45 cladocerans collectqd from the Ottawa Rlver

\

?durlng thls survey.
) There are records of more SpECleo of Cladocera in,
31ngle collectlons chan I was able to collect. However, :'. d -
.~f-: , these are generally for larger geographlc areas. iFor'
- Ontarlo, 78 specles bf Cladocera_have been rep01ted in
‘a ‘;ecent survey (Brandlova et al., 1972) Whlle thlS 'x . ’
. survey }ncluded most of the province of, Ontarlo mine - ¢ K
1ncluded only a LWO kllometer sectian: of' the Ottawa River. :
, For Brltlsh Columbla, Carl (1940) . ﬂas reportcd 55 spec1es
‘.1r//ﬁ from a survey whlch covered most of the prov1nce. - 0f these

55 specles, six were Qez;gdgphn;a sﬂg - a genus I dld not
1!3 "

a0 - P .
I : . . ?

v 1 t .
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‘iQentify to species, the{two.epecieS‘bf Diaplgnosoma as . }

~-1listed in'Brooks (1959) were recognized~ and six were'species o

ot 1lste& in Brooks (1959). Besidés these pomnts, Carl's

(1940) sampllng area was also. many trmes 1arger than was mine. fp
iy T
Pennak (1966) polnted out . that upon occa551on, European S .

\
collections have 1ncluded 50-or more species, however,, a

Applegate and Mullln (1967) have Jpointed out that -the (r E

\1'European fauna is rlcher in Ciadocera than is the North

) Amerlcan. \

=i

' It would appear that elther the Ottawa "River 1s.un1que '
:\1n its cladoceran fauna, or ‘that rlver habltats present a
?much wxder range of habitat typesf I suspect that had ef-.

fforts been made to collect benthlc dwelllng Cladocera, prob-

. ably there would have been many addlt}ons made to my spec1es
¥ ‘ .

1lst. . R : . v ‘ N N T N - ! -
Berg (1943) examlned backwaters, littoral zone, and

mld-rlver 51tes on, the River Susca,'but.was'able‘to'collect"

_only 35 ape01es of Cladocera. Hils collectlon.eontalned 3 -

' sllghtly more than 50 perceq; of Fhe'ﬁﬁ:;//ciadoceran spec1es

in Denmark - whlch at that tlme was 64 65. My Ottawa y

Rlver coIlectlon 1nc1uded approxlnately 55 percent of the

-

¥nown spe01es of Cladocera 1n Ontarlo. It ‘would appear that

"Wthe two cbllectmons~are very close in terms of percentage o) T

natLve fauna collected ThlS wounld appear to support an
earller speculatlon that rivers present ammuch w1der range

of habltat types than. do other froshwater bodles.

s "

) Y . . . .
H - oo o™ . o
. . - . L. .
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3.b ABUNDANCE AND- FREQUENCY GROUPINGS '; o

e Frbm the samples collected and analyzed the abundancefz
'of a partlcular specles w1th1n a\ﬁample was avallable.‘ Sl%

_'1larly the regularlty of appearance (frequency) of a spec;es~
in the samples was also avallable. By organl21n§ ‘this mat-

i
er1a1 according tojha?}tat 'type' 1t wad\ ossible to obtaln

. 1nformatlon on the requency and den51ty of partlcular specmes

' for the- Speclflc habltats sampled..
Species were arranged accordlng to thelr reported abun~
rdance in SpElelc habatats (Table IS) Three abundance groups
”.were recognlzed abundant moderate and trace. The abundant
group 1ncluded species which were collected 1n den31t1es of
'greater than 50 1nd1v1duals per’ cublc meter. The moderateﬁ
group 1ncluded speclee collected in densatles of less than
‘50 Jnd1v1duals per cubic meter but” greater than 5.0, 1nd1v1d-

pals per cublc meter. Trace specles were‘con31dered to‘be

any species occurrlng 1n den51ties of less than five 1nd1v-

! . r

" jduals per cublc meter."— S f ﬁ' - . >;;;
\‘[ | From Table 15 1t would appear that the main’ channel
Eltes were charaoterlzed by the presence of speclee 1n mod- -

erate abundance. ‘All four of the other habltat 'types' .
"reported two or more 3pec1es whlch were. con31dered as abun-r
' daut.' Of th;ue four, the Lower Duck Island Bay area repnrt-'
.ed the;ieweut number of abundant gf§/p spec1es.;'

Four of the 81x habitats con31dered reported fE or moref'
“spec1es in rnoderate abundance. Two areas, the Lower. Du&k '
7Island Bay area and the shallow statlonafof the maln channel,

—

. S
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~
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Tl?ll;15. Abundance groups, by habitar, for Cladocera collected from the Ottawd River

BABITAT . . ABUNDANT - . . MODERATE = _wm~=  ° ° ' - TRACE
Kettle Island . l Boamina longirootris . HBolopedium gibbarum Alonalla excisa
. Daphnia ratrocurva. - T Alona .affinie , Latona parviremis
-  Daphnia parvula ' - ~ . Camptocerousireotirostris Latorjopeia ccoidantalia
‘ -~ Daphnia ambigua ** Simpoephalus app. ‘ , E
. . ~Dtaphanosoma app. - : Chydorus sapp. ) ) o . .
. Leptodora kindtii . Polyphemus pediculus - . " ’ ;o
Ceriodaphnia spp. T Pleuroxua trigonaellus : L
: xurxapraua lamgllatus .~ ~  Pleurozus proourvus o
Daphnia pulax =~ - . Pleurozus dentioulatus
‘Daphnia longiremia . Plaurozus haptatua >
. ' s C " ‘ Sida erystallina L .
S . ’ ‘ T -Alona quadrangulgris
g : o - . e : Aoroperus harpae - .
\ - ' . Graptolebarip taestudinaria R
" .. . Secapholeberda kingii b ' .
. oo e © - \Alona ocdetat , ) SR
Bay mouth - Bogmina longircstris L Coriodaphnia spp. = Xurzia latissima. ',
N Daphnia parvula . - Daphnia retrocurva Monospilua digpar
Diaphanosoma spp- ’ ‘Holopedium gibbarum ~ . - : L v
. Sida erystallina - Chydorus spp. S . -
oL s _ Camptocercua rectirostkisa . Polyphemus gedégggya" . . .

- " Aeroperus harpas
2 . .. Alona affinie
‘ " Euryearcus lamellatus
) ,Graptolebaria,teatudi
. - Leptodora kindtii
' Pleuroxua hamuwlatuse [

[y b - )

, Laydigia- Leydigii - - !
. Rlguroxus hastatus = s
Plasurorug procurvua

aria - §imocaphalus spp. . C ; ,4 o
. ' . . - ( P N . ' .

Daphnia ambigua
Ophryozus gracilia
‘Latona aetifera -

Alona -quadrangularis

Y Alona guttata - . L.
Soapholeberig -kingii .
. . . Ilyoeryptus’ gpihifar Y
R 3 Disparalona acutirostris
Lowver Duck Bay  Hosmina longirostrise T Ceriodaghnia;aﬁp._p : Daphnia dubia :
' Alona affinis * . Burycercug lamellatus Pleuroxus uncingtus -
' 5T¥la crystallina : i Holopedium gibbeérum - C Ty
‘ ‘Chydorus spp. S - “Aepoperus harp@® . . o .o '
' Graptoleberis tegtudinaria - - Diaphahogoma 8pp. . : .
: Latona setifara Disparalona acutirogiria? :
\ Camptocercus rectirogtrie = Polyphemus pedicujus ' oo
R ' Alona quadrangularis . o
Leptodora kindtii o ' A . .
Pleurgxus trigonellus L Fﬁg L
Ophryoxud gracilis ' 7
* "Bleurczus procuryus
Pleubozus hastatus ' i
~ Pleurozus denticulatus ' 7 X . :
N - Simocephalus spp. o ‘ : o
' Daphnia retrocurva . - . .
. - Adlona guttuta . oo L
' Laydigia leydigiti . : . oL
‘ITlyoeryptus gpinifer g ) , )
. - ‘Soapholeberis kingii : s
- ! : ) . - S _ s
Uﬁber,nuck'nay Boemina longiroatris, Simocaphalus spp. f
- _Camptocercus rectinostrig. Bolopedium gibberum
o Chydorus epp. . . Diapancsomy opp. P ;
nd - Eurycercus lamellatus Polyphemus pediculus U : *\\\
. Sida erystallina Latona setifera - . - - o
oot JAlona affinie . . Aaroperus harpas -
- . .. . -teriocdaphnia spp. T v e Jpaphniavfatracuruq' S 1 S
: Leydigia leydigii - . T - . ’ : < N . ,f”ﬂ
Daphnia galeata mandotae - - I .t o .
Mid Channel . Bosmina longirestris ° - . -Daphnia retpocurva . Latonopsie ocoidentalis
(B6 & 10) = e * . Hogopaaihngibberum - '« . Streblocercuederricaufdatu:
’;\} _ ) o L s chgdorua.app. . : .- ' . AT
I o . . . ':vSida eryetallina . L .
- - S Lo - . Difaphanodoma spp. winq““’ .,
L -, Lo Polyphemus pedtculus ¢ e Y

Navnhnia marvula -~ !



-

Bay mouth

»

Lower Duck Bay

 Upper Duck Bay

. Hid Channel
(36 & 10)

~

]

%

" Shallow vater .

(s & 11)"

Bosm
.

Bosmina léngiroatris
Daphnia parvula .
Diapharicaoma 8pp-
Sida orystallina

Camp toceraus rectirostris
_ —-Acroperus harpae :

Alona affinis
Eurycaerous lamellatus

Holopedium gibbarum

Graptoleberis testudinaria.

Leptodora kindtii
Pleuroxus hamulatus -

Bosmina longirostris
Alona affinis
5ida eryetaliina
Chydorua app.
Graptolebaris tes
Latona satifera
Camptocercug,rec
anp bosercgre

ina. longirostria
Camp
‘Chydorus 8pp. -

Buryeercus lamellatus

Sida orystalling
“Alona affinia

" Ceriodaphnia 8pp.

Leydigta leydigii .
Daphnia ga

Bosming Iéngiroﬁtris

L

-

/

-

T .
Bosmina longirostris

. Daphnatia rctrocurva

Alona gffinis <~
R A

.

r

r

tircatria

’

tudinaria

tocercus rectirodtris ..

I

. S$imocephalus app. . =
Daphnia ambigua = * T \
Ophryozme gracilia N :
Latona satifera o .
. Alona -quadrangularia . - o

" Diaphanosoma 8pp. i L

- Pleurogzus proourvus

‘Alona guttata - ’ .

"Polyphemus phdibulﬁs -
- Leydigia Leydigii

"

Soapholebaris kingii .
Alona coslata - .
" Rurzia latissima

Ceriodaphnia bpp. ,
Monospilus diapar

Daphnia retrocurva

)
E_j.‘

¥,
H

Chydorus app

Pleuroxua haatatus ;

Soapholaberis kingii.” =~ . R
Ilyoeryptua spinifer ..
Disparalona aoutirostris

! . ? -

Daphnia dubia

Ceriodaphnia éﬁp.
Pleuroxua uncinatus

Surycerous lamelldtis
Holppedium gibberum
Aaroperus harpas
Disparalona geutiroatris o .
Polyphamua pediculus -
Alopa quadbdngularia':
Leptodora kindtii

'_'Plndroxun'trigonellua o .

. Pleurozug
. Pleurozue

PR

leata mendotas

- Camptocerous rectirogtris

" paphnia netroourva

'IIlyocryptun'apinifer B

gracilis
proguryus .
haatatus -
Plaurozus denticulatus
Simocephalus 8pp- :
Daphnia retrocurva.
Alona guttuta .
Leydigia leydigit .

Ophryoxiia

‘Saapholeberia kingij

e

‘Simocephalus spp. °. ' o -

. Holopedium gibberum

Diapanosoma 8pp. -~
Polyphemus pgditulus
Latona getifera
Agroparus harpae .
Daphnia ratrocurva o ‘ o A st
- . . . . . . " . -
v T . LT &

4

*

' \\(Latoﬁopaip‘occidentalis
\:' Streblocercus aeﬁricaudatus

AN o

Holopedium gibberum
Chydorus epp: S

' Sida crystallina . ~

- Alona cestatad

" §ida erystallina - K o
Polyphemusa pediculus . . . T )
Euryogroud lamellatus - Q§f“'. :

‘Daphnia parvula . TN y

S .
Chydorus 8pp.

Diaphanosoma dpp- . . .
Polyphemus pediculus .=

Daphnia ambigua . . o
Zeptodora kindbii -* ° . T ‘ .
Alona affinis . o -
Plauroxzus haatatus

Latona setifera . ‘ . _
Eurycercus lamellatus : Y ‘ .

Plaura:uﬁ,gropuruuaf e ‘ _ L ,
Simocephdlug opp- ‘ _ L .
Ceriodaphnia opp.” .° . et » -

1 - 4

-

‘Latonopsis bécident&%ia
Holopadium gibberum - R : .

w

.
. l -

Lepto ara- kindtit

Leydijia’ leygdigit
Acrop¢pug- harpae
Camptpeercus rectirostris
Cepiglaphnia app;-

Laténag eetifera’. ' %
WPy tud xj;u:f&r~\‘.
PP Lo - ; .

- ~ S

-

v — B —
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were less rich in mcderately abundant epecles.

Only the Upper Duck’ Island Bay a;e\a \«failed to "report / .

a apecreq_ln trace abundance.“ It is 1nterest1ng %o - note 1-

1Y

that of all. épe01es collected in %pls study, the trace N

-

spccles were the only épecxes appearlng tc be habltat spec-ﬂI ..; : -
Vo _ Co _ _ 3 co - e
1flc. : : 3 _.“ e : x4 o
Con51der1ng the abundant specles, two pclnts appear T /

- 7strik1ng. Flrstly, Bosmlna longlrostrls quallfled as an b

abundant species flor all mabltats examlned Secondly, b sed,‘?-'j'
. | eolely upon the abundant spe01es cladoceran communltiee \

: could be subd1v1ded 1nto t%ree groups. The Kettle Islaﬁﬁ

A

Sa Bay abundant species communlty showed llttle 51m11ar1ty

to any other habltat communlty. Al} abundant group cpec1es

[ 2.
collected from Kettle Island were “trus plankton specles, '

»unilke the communltles 1n other habltate. The. second conmun—.;
.1ty type wac thetnaln channel where abundant specmes were - h“t; B
‘poorly;replesented.' The thlrd communlty type 1ncluded both a L_ :‘;
1"the bay mouth area of hettle Island and the ﬁ%b Ducx Iela\d j;n 3
W areao;, Here communltles of abundant group specles were ccnh ;‘-?f.
_posed of a mlxture of bcth planktonlc and non-planktonlc -

! - . .o. s
s = . ‘ ' ) T | -

dlstlnct ision cf habltaus for moderate C .

'cladcceran oPECleu-

,bere waq

O .

\%rnup communllles as appeared w;th the abundant specles data.g‘; E

’The Urper uck Island Bay habltat appeared less rlch in mcd—'

"erate oup &pecmes than any .of the otHer h

.y«u. _l‘

‘.i; "In Table 16, epec1es have been arran‘ d accord11f=to‘j-- B

”;D N thelr repdﬂied fréquency oP appearance Vnuhar the sanples.; :
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. Table 1@, Fﬁ.quency groups, by hnbltqf, for Cludoc£ra coli}c:ed ﬁ#oﬁ the Ottawa River - ‘
B N e o ‘;f . S ‘ ‘f\\
HABITAT REGULAR SEMI-REGULAR < IRREGULAR '
Xettle Ialand Daphnia .Daphnid puici ' '

+

Y4

—

T .
Bay mouth . >
- . Tl ) -

Ll

‘.T .

_Lou;:r ‘C‘Qu ck Bay

7 . . .-
S . v

Wid Chaunel
‘(36 & 10)

. Bogmina:?bngiraizrié

" Bosmina Longiroatrie ‘Daphriia ambigua ”
- oo Daphnia parvula

. Diaphanogoma 8PP~
Leptodora kindtii

-

Daphnia rdtrocurva
Holopedium gibberum
Chydorus 8pp.
5ida orystallina
Diaphanosoma pp-
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N Chydorus Bpp. Acroperus harpaé R -
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e A . Along cogtata.
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o ' sida erystallina . beurazua hamulatusa
T _ Camp tocercus rectirogtris Pdiyphemus pediculue K
e e o, Aoroperus happaé . . - Leydigia laydigii
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T T Eurycarous lamellatus Pleurorug procuryus
. . e T ceriodaphnia spp. . Simocephalus, 8pp-
: L _;aunpaphnia retrocurva ® Daphnia ambféua
. R TE “+.. Holopedium gibberum . Ophryozus gracilis
Y aiman, U -Chydorus 8spp. ° ' ¢ Latona setifera
) AR N e T ~ Alona quadranguldria’
. , ) - ST Alona guttata
LA | I kI C CTT Soapholeberis kingii .
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As was the case with the abundance grouplngs arrangement

-was by habitat. Thrge frequency groups were recognlze&

regular seml-regularﬁfand 1;begular. The regular group

1ncludéd those spec{es whlch appeared in 75 per cent, or -

- mare, of all samples taken from any partlcular habltat._ |

“The senl regular. %roup 1ncluded those spec1es whlch appear-

‘Ved in samples on five or more'sampllng days, but that were

in less than 75\per cent of the- total snnples froﬁ\any one -

habitat.: 'Sampllng days"was used in lleu of samples.slnca)/

| anpearance in five samples on one sampllng day-was fe}t a .

den51ty measurement rather than a frequency measure. The

'f‘1rregu1ar frequency group: 1ncluded those spec1es not meetlng

“the condltlons of elther of the other two frequency groups.

As ¢an be seen from Table 16 only ohe. SpeCles met. the : o

r.
condltlknsﬂef “the regular—group, thac\Eexng'Bosmlna 1onglr-,_§ .

‘ ostrls. Species, in’ general, appeared to meet either of the .
bther tuo frequency groups seml—regul%r”or 1rregular.

Examining the seml—regular specles w1th1n‘the V&PlOUb
'habltats, 1t appeared that the K ttle Island Bay was agaln ;
the cxeeptlon. Its communlty 1ncluded cladocerans of semi-

eﬁular frequency whlch tended to be more characterlstlc of

"open water plankton. Thls was not the case for,rhe other

" hab itats. ’ : C ' s o 7
From a comparlson of Tahlns 15 and 16 it cah be seen

tHhat- approximate;y half of the spec1ns classed as semi- - o ':}

reéular, for~2ny particular habitat, were abundance classed, '

as abunganf\specles.. ., The other half were of the moderace'

t -

et
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abundance élass. This SUQgeStEd\tbat'the‘éroups as pre:'
sented in Tables 15 and %F could be.further broken down -

',by combinlng the two tables.f The comblned abundance group
- data and frequency group ‘data is presented in Fable I'?‘.--~

By way of an ex mple, for a sp901es to be classed as

regularly frequeﬁtﬂ;nduabundant that species had to ap-
| pear in numbers greater than 50 1nd1v{duals per cublc meter

/’(abundance group - abundant) and in 75-per dent or more of

all samples (frequency group - regular) collected in that

e
habitat. From Table 17, it would appear/that the great'st
number” of spec1es were moderately abundant and 1rregularl

frequent. This grouplng 1ncluded species of medium densfty '

=

arnd low fnpquency.»

It 1s 1nterest1ng to note speelflc species with respect

»

to thelr locatlon 1H Table 17. For example, polyphemus

:pedlculus was reported from all habltats as 4 moderately

pec1ee."\fts dlstrlbpt;on

- within the Study-area may-be conkidéred very cen313tent.

An example of an inconsistent disgrdbution weuld be Acroperus

harpae Wthh appeared in five ;d&the"sir‘hebitats. Three

habltats-reported ‘A herpae as a,moderateiy abundant irregular

speCLCs,lone habltat reported 1t as an abundant seml-regular

occurrlng specmes and another habitat as a moderaue semi-reg~

1

ular OCturlng species. The c n51stent dlstr'butlon,.

that exhlblted by Polyphemus -

ediculus, appeared
eiception rather than the rule.
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Ina very small study area, such. as is the case for.
his Ottawa River study, exhibiting no geographlcal barrlers
between habitats, it does not seem Unusual that a species '

should occur 1n each habitat. ‘The observed varlatlon in

A

. frequency and in abundance exhibited by a SpGClES in a

particular habltat is probably a direct measure of the'
suitability of that habitat for‘that specles. Therefore

iﬁ-their pattern of- appedrance 1n the samples.
.o _ ] h
3.5 HABITAT DIFFEBENCES - QUANTITKTIVE |

Testing to’ examine for 31gdif1cant dlfferences (P=.05)

P 4

between habitats on the basis of thelr Fladoceran population

,size was done u31ng_the Mann Whltney U_test and the results
- . . . . \\ . ‘
presented in Table 18.

. . '

As shown 1n Table 18, - the Kettle Island Bay cladoceran ‘

-

pd‘uiatlon was signlficartly 1arger {P=. 05) than that of

‘any. other habitat. The second largest cladégeran populatlon ‘
was found in the bay mouth area of the Kettle Island Bay.

A1l other populatlons were found to be’ apﬁrox1ma+elf equal"

T
.

in slze.

\..

tire difference in communlty structure existlng for the .
! various habitats was not in the . species present but was o,

As pointed out earller habltats generally contalned the

same species,,ho ever, a specins was often found to vary 1n
both abundance and - ffﬁduency from ‘one habitat to another.
Bosmmna longlrostris was one species reported in both hlgh

EN
/ abundance%énd freguency - and with a conshstent representatloj

. / . . | . ' ,‘ . e .

< .



Cr 31 July

usampling day (P=.05).-

—

ﬁiﬁi ndicates no significant differenta

J

= Table 18

r\
o
&\

Resuits: of Mann' Whitney U testing for sign— )
ificant differences in total Cladocers present
at different habitats sampled on the same

“ 4
‘ - . HABITAT ol
12 June Kettle Is. &.Main'channel - Kettle,Is. '
.~ 29 June  Kettle IS. & Lower Duck Is. -  Kettle Is.
. 20. July’ Kettle Is, & Bay mouth "1 Kettie Is.
- 22.July Upper Duck & 'Lower Duck Upper Duck
22 Jdky Upper Duck & Bay mouth - . nil
22 -July ' .Lower Duck & Bay mouth-: ¢ - Bay mouth
- Kettle Is, & Main Channel - - . Kettle Is.
3 August Lower Duck & Baymduth. . Bay mouth
11 August . Lower Duck &.Main Ghannel, ' - nil -
11 August Kettle Is. & Lower Duck Kettle Is. -
26 August Lower ‘Duck & ‘Upper Duck o0 nil
21 -Sept. . . Kettle Is&, & Main Channél - . ~ - Kettle Is.
" 10_October - Lower Duck & Upper Duck ; nil
. _19 October , ettle Is. & Main Ghannel g Kettle Is, * °

ul d be proven at ‘the 95 percent level.

AU S . L



in a1l samples. Therefore it was selecte,,ggr examinatidn"

to see if signlficant difference% (P=. OSP d1d éxist at the

|
species level between habltats (Table 19?—‘ {

- , | - -

o N

Results ‘of Mann Whltney U testlng !r sf; - s
. ificant differences %in Bosmina longirosiyris : :
-present at different habitats sampled or\ the -

o

Tabﬁe 19 | '.?

- .
S ]

. '\-,."‘}

. same sampling day (P=.05). '
Co : o HABITAT - !
DATE HABITATS SAMPLED. " . HIGHER (P*.OS) :
12 June Kettle Is. & Main Channel . Kettle Is.

29 June - Kettle Is. & Lower Duck Is. Kettle Is.

20 July-’ Kettle Is., & Bay mouth Kettle Is.

22 July . Upper Duck & Lower DudﬁJ - - nil .

22 July  Upper Duck & Bay mouth nil

22 July Lower Duck & Bay mcuth Bay mouth -

31 July Kettle Is, & Main Chanrmrel - ettle Is.

3 August Lower Duck & Bay mouth (/,- Yy mouth

11 August’ Lower Duck & Main Channel '

11 ‘August Kettle Is. & Lower Duck ettle Ism

26 August ;.Lower'Duck & Upper Duck nil,

21 Sept. ‘Kettle Is, & Mdin Channel-. - Kettle s, -
.10 October Lower Duck & Upper Duck £ nil

19 Octooer Kettle Is., & Main Channel Kettle Is.

nil 1nd1cates no 51gn1flegnt difference . : : l ot
“could be proven ‘at. the 95 pErcent lexei:) P '

-

. L
'Giﬁk:ghe Bosmina 1onglrostr*s results wer imilar to those

'obtalned for cladoceran testlng (Table 18) ‘In only one in- ~

,'stance did cladoceran testing not agree 'with Bosmina longir-

ostris results, and that occuried on 22 July 1972._
- For the 22 July samples, further examlnatmon of data
" showeéd that the difference i}ported for the cladoceran test-

Y

- ing was attributable to chydorid cladocerans. Chydorlds
'were found to be 31gnificant1y different [P— 05) bhetween the.

'two habitats, with the Upper Duck Island chydormd population
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being.larger than:thé Lower Duek';sland ‘epulation.-. ,A' ,2 | ), ‘
. As noiﬂted ont Earlier; Bosnina loniirostris was the o
i only qladoceran spec1es.found in high numbers and frequenctes
for aﬂl habitats examined. - Fbr this reason its temporal dis-"
-~ tribution in the varlous habltats was examlned The' tempor-

,,al data pertainlng to Bosmina 1ong1rostrls is presented in

*  Table 20. . I /’

. ~ Temporal data r:lati p
fe ~ numbers reported’ B
@ ' from the Ottawa Rixer

-

-:bitats.,
Ce . MAIN

‘ ' KETTLE IS. UPPER DUCK OWER DUCK CHANNEL

Maximum Numbers ' - 3

\Zo. per cu.m. ) 172, 000 820 1960 . 580
| me of Maximum . - - ‘:. S | ' .
Numbers 1 12 June - 29 June - 19 June 16 July
Dyration of : o : .i' N - ,'_/
0.5 Density 5.7 - 2.5 2.0 3.5 "_

Range (weeks) B S E T, -

o As can be seen, of the habltats examined -Bosmina

| lorgirostris first reached its maxlmum den51uy in. Kettle

. Islend Bay.i The t o al onger of maximum abundance of

Bosmina ;g_girostrls in-a partlcular habltat was the same as
* the order for he”de;;ze of enclosure of habitats (Kettle -
‘ Is na’ES;;/;;Zlosed, main channel least enclosed]. This i'
,/</i:///uld suggest that the more. isolated from the main river a" ,-
| h bitat was, the earlier. that habiwat a tained its maxlmum

e

numbers of Bosmina onglr;sibﬁ

A\
&
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- The‘maximun'abuhdance attained for a‘species.may be'but!)
' a single isolated instant when sampling happened to. coinCide
with an animal's aggregating in responee to a stimulus. There-

_fore, it is possible that abundances f; two different(pabitats 3
‘were similar, but were misrepresentej by the maximum abundance . ”{é
values for the particulan habitats.' In an attempt to obtain
fz‘a better/neasure of a species' abhndance in a habitat I have '.:l\’

developed the statistic, "0, 5 Density Range". This statistic /’

is 2 measure of the length of ti adspecies was found to be,

pin abundances greater than or equal to, one-hélf of its
! maximun reported abundance._ L féel that such a statistic al- ).

" lows for the use of speciesﬁabundance data, but avoids the

problem of using actual nimbers whiph\may be influenced by
o,

Iundefined env1ronmental pressures.- .
.» =

From an examination of Table>20, 1t would appear that

.

'i‘the Kettle Island Bay was the preferred habitat for Bosmina
ilongirostris. In thls habitat higher numbers ngér etained
Urt;for a longer period of time than elsewhere in the study area. "‘“ .
- Although th@ main channel reported a lower maximum abundance k“)/
‘ for Bosmina ongirostris than did any other habitat, the chan~ !
_: nel was able to maintain its, own high numbers £or a longer" E
' period of time than. did either of ghe Duck Island areas. i
This might suggest that succession or environmental changés o
‘were slower to occur 1n the main channe} than at the Duck

Island sit_es/ o - o
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DISCUSSIQN Qf HABITAT DIFFEEENCES L - ‘ : ' ! -

\ .
Thefhabitats examined can be arrangTd according to their
. degree of exposure to current. - The Kettle Island Bay repre- -

sentsithe extrede situation o little or no current influ-""

LS

[
ence whereas the main ohannel sites represent the other ex—

'_treme of complete exposure. " This. exposure ordina on 1s sub-

-stantiated by both geographical conditions_as_well_as by .-

-
-

As pointed out earller, the physical boundaries of the

physical water properties. o T

7areas¢end the onashore protgction afforded the habltatseby
terrestrial vegetation offer protection from either or both,

‘river erated water currents as—well as, w1nd generated Ji

cufrents. The more. protected habitats, such as the Kettle

'Island ay, appear at first glance 1solated from river R
J .

‘ generated currents - The thermal ptratiflcation of waters

o

'in the Kettle Island Bay appear to support this conclu51on.

The main river channel is continually exposed to river gen-
o

'erated currents. wThe 1ntermediate sxtuation ocecurs at the

:Duok Island si‘es with some pratection from &rrents.
Species were not found to be restricted to SPElelC .

.habitats. This appears understandable since’ the various

| habitats sampled'wegs t isolated frcm each other. Further-‘

.more river current tenZed to 11nk all the habitats sampled. -

However, the pattern of appearance of‘a particular species "

did reflect habitat differences. ‘The better the habitat .

| for a species, the better that species did in the habltat.

!

‘population;occurrcd in open water,habitats wherle current was re- 2

From a quaptitative standpoint the 1argeszjéladoceran _," o

-
-

g R L.
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duced. All the other cladoceran population? were found to

- be approximately equal in terms of size. Similar results

were found in analyzing the Bosmina 1engirostris data collect-.

I3l

* ed: for the various habitats.," _'"." oo L o

’

B Further analysis of Bosmina 1ongirostris data suggested ‘

that the various habitats sampled were at. different stages b
‘\

of succession.f It would appear that- in those stations ex-

v

—

posed %o water currEnt,_sudoession wasubehind the,more

stagnant Kettle Island ‘Bay. situat n./'The B. longirostris

population in the Kettle Islandrgii\was observed to reach
maximum numbers earlieé than anywhere else in the study area,

‘The main ehannel stations*were the last to show maximiz1ng |

a

or\_. longirostris numbers. n if.': . ,‘.,

)

I1t. 1s possible that either river curreit or water temp-

: erature was responsible for/A;;s delaying of ‘succession. ..«Jf‘

Other pOSSibllltieS do’ exist but these are‘the most notice- -
able differences between the exposed to current sites and "
those sites net exposed S dt' L s,

Although suc'ession appeared delayed within the exposed

. sites the dura on of the higher B. longirostris abundances

‘was not as cl@ar.' The*Kettle Island Bay showed the greatest -

ability for maintaining higher HEEEETS of B._longirostris.‘

 After the Kettle Island, Bay it appeared that the more exposed

‘a site was to ‘current, the longer it wa able to maintain

"cession. In 6t

T

_its higher numbers of B. longirostris. This duration of high

numbers for exp;zed sites may be a resnlt“orldelayed suc-

r words, it took longer for the successional

A } ‘-‘Un

o

~
- =

S e ’




-'pattern to develop o the next successive stage or species.,.
Probabl& the bebt indication of. habitat differences

. &
~ may be\seen fromlthe 8’ ucture of the communities within the

96 -'.J,‘. -i-- '_-.-_ (

° various habitats. Generall ;@Faking 'each habitat contain— N

i ‘%
. ed approximately the same number ‘of co ponent spe01es. The

most noticeable exception would be the Upper Duck Island
“‘Bay., o . :ﬁr - ; TN S L BN . B
' With the exception ‘of the two Duck Islands, allwhabit-
ats supported the same%highly abundant and regularly occur-'
ring species, B.. 1ong1rostris.l This species has been.pre-
viously dealt Wlthfand appears;%o 1ndicate delayed succgssion.
’ | The semi—regular abundant species, as shown 'in Table 17,
_ are a dominant part‘g? the cladocpran population from a C
‘fhrely numbers standpq&nt. This group can be sorted 53 to.
habitat pgéi::ences per species as discussed earlier.
_.Q . BThB
included mainky plaﬁktonic ciad&cerans.}/§peci§s such’ as

e Island ‘Bay abundant semi—regular Species L

aDaphnia retrocurva Dap nia parvila, Ceriodaphnia spp. and
FTLeptodora kindtii are typical of lakeaand pond habitats. =

\'Only*one species Eurxcercus lamellatus, incldded in this

iy
-group is not traditionally considered planktonic. (,j

)

Within the Lower Duck Tsland Bay, the abundant semi- -

'regular species included two species commonly found 11v1ng

-

T

. en. aquAtic vegetation. These were Graptbleberis testudinaria ‘

and Sida rzstallina, Several cther abundant semi-régular
species in this hdﬁitat have ‘been reported capable of doing

“e well in aquatic vegetation. The same habitat reported “two’

1

\ ;.
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of thr traditionally planktonic cladocerans, Cerlodgphniéﬁspp.
and Bosmina Lpngirostris.

. 1t would appear that those 3pecies capabld of*living
et

' free of the benthic substrate and among aquatic vegetation

'S
did best/in this habitat. Comparatively speaking, benthic

- dwelling species were collected in- higher numbers and Jnore

freguently in some of the other habltats. R

'\ For the Upper Duck Island abundant semi-regular species

the ‘tendency was forvspecies to be more. chaqacteristic of
o

~benthic life, Of the specles adapted for, and favourlng

/

life on aquatic vegetation, only Sida crystallina was present._

Several other sgec1es collected such as Camptocercus rectir-

-ostris and urxgercus lamellatus, have been nepOrted as d01ng

" ‘well in aquatlc vegetation, but are ‘more often considered

.as bein ;benthic.' The only tru;’g;ankton species collected
'wae Boemina longirbstris but ftkwas‘oollected‘in loﬁ numbers~

compared-to its occurrences in other habitats,
r

. The main river channel sites, both mid channel and the

| shallower areas, faiied to report abundant semi-regular

A
- -

‘epecies.‘wln these two areas, the “dominant -community, num-

Ea T

" berwise, is that of the moderate semi-fegular speties.

- Of these species true planktonic gspecies: were most typical.

For hébitats possessing abundant semi-regular speciee,

N b . .
-the moderate eemi-regular community tended tolvery similar

in terms of species' habitat preferences. In only cne case

' was the moderate semi-regular community unlike \vhe abundant

semi-r%guiiar.commuhity and that being the Upper)Duck Island

A=

t
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Bay. ‘ o
o At the Upper Duck Island Bay the’ moderate seml—regular ’ .-.;
community contained planktonic species only. These were |
'poorly represented in the- abundant semi-regular communlty.-
The 1rregular frequency specles are of 1ittle value
in terms of-measuring habitat sultability'or characteristics.
'-Their occurrenee may indicate unfavourable environmental
A qpnditions or may 1n@ifate the influence of recruitment
T from upstream populatlons. chever, from a comparative

| .
. habitat analysis standpolnt they are. con51dered of_little
P

— . —

value. -~ | : | A e

fogmet
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“In examining the Ottawa River populations of Cladocera,
h\"“theacentral portions of the river ecosystem offered.the

poorest habitat possibilities. Generally mid river pop- t
'nladions.were reduced in both_number'of‘species and abundance-_w
‘of Cladocera:- On the other hand, shallow.uater'areas in
assoclation with aquatic vegetation were guite rich,in
species and scme species were often found in relatively ‘
" high numbers. . - - © ’f | o BD
' The major difference between shallow semi—exposed sites’ -
'and central exposed sites was currentT- In areas where cur-

fﬁa_rent”was pronounced a frequently occurrlng Species, partio-

ularly Bosmina ;gggirostris, was observed to reach maximum

seasonal abundance 1ater than in those areas with reduced

current. However, areas having the greatest current appeared

'to maintain their high abundances for longer periods of time
than did habitats partially exposed to current.
Due to the small geographic area sampled and the inter- .
, connection of all habitats examined species were. not found
o oo

t6 be restricted to particular habitats. However, the .
communities within individual habitats did show differences

- between the habitats. When river current was cbmpletely
. absent, 'as in the Kettle Island Bay, the‘cladoceran.population
supported primarily planktonic species. Semi-exposed gites,
such as the two Duck Island areas tended to support substrate
dwelling Species. When current was somewhat ‘reduced, as 1n
the Lower Duck Island Bay, the,preferred substrate appeared to

be vegetation. : When current.- was continually present the
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benthic suﬁdtraﬁe‘gppoafedﬁto'be’pref

From a onomic standpoint the

Vtoﬁgpssess a large numb(r of 3pecies.

collected only three were ‘not 1ﬁc1ude

.e.I."red_- ‘ S
study area was found
Of the 5 species

d in recent survey

of Cladocera in- Ontario (Brandlova eﬂ al., 1972) of the

: three there are no known racords for,

or Latona parviremls in Ontarlo whil

. alis has been reported fof Ontarlo pr

— .

b

Blmmw

e Laton sis occ1dent-

§

evipusly (Bigelow,1922). o
4 R
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